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SUMMARY 


This inventory of the industrial minerel resources of the Pacific North- 
west indicates that each of the States comprising this great. region annually 
produces nonmetallic mtertals valued at meny million dollars. Commodities: 
or their products that have e large, localized market predominate. These _ 
include Portland cement, sand and gravel, stone, clay, and lime. 


The region's output of magnesite, vermiculite, pumice, and diatomaceous 
eaxth is outstanding. The magnesite deposits of Stevens County, Wash., are 
the largest and most importent in this country. Most of the: domestic vermic- 
ulite production is obtained from deposits in lincoln County, Mont. Oregon 
and Idaho renk third and fourth, respectively, as domestic pumice producers. 
. Production data for diatomaceous earth show er second and ee 
ae among the producing States. 


The enormous phosphate-rock deposits of Idaho and Montana have yielded 
substantial tonnages of the rew.mterial. Probably more important, however, 
is their potential value, since it is reported that 85 percent of our phos-— 
phate-rock reserves are tn Idaho. Vast deposits of barite and gypsum are 
knewn in Idaho also, the barite deposi ts ranking with the largest found west 
of =e Mississippi River. : 


Gen materials, although classed as semi precious, are found ebundently 
distributed in Oregon, Washington, and Montana. The “thunder eggs" of 
easter Oregon have attained national FeDORRE EE Ons 

«The talc and graphite deposits of Washington and Montane are ‘potentially 
commercial, even though production has been small to date. Some of the 
graphite produced in Montana Care nena with that imported from 
Ceylon. 


- Potentially important deposits of garnet, corundim, asbestos, feldspar, 
gypsum,-and the sillimanite group of minerals are know in Montana. In - 
Washington, deposits of olivine, dolomite, and mssive serpentine have oom - 
cial en ee ne Several. deposits of ‘graphite in Idaho are of commer~ 

al gradé.s , | | 


Immawomar 


The Pacific: Northwest isa name synboli zing the sctawrs uni ty of the: 
States of Oregon, Washington, Idaho, and Montana. Despite marked physical 
diversities of the various parts of the region, similarities in eccnomic | 
activities and problems have overcom the obstacles to regional unity. The © 
Pacific Northwest is in the pioneer sii of dows lopment compared — — 
sections: of. the United States, . = 
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The economy of this region is based upon exploitation of its natural 
resources, including agricultural land, forests, water power, and minerals. 
In the past, mineral development has been restricted by comparatively smll 
demand, distance from markets, high freight retes, and local industrializa- 
tione It is reasonable to expect that, since the region is self-sufficient 
in many minerals, the order of the future will be expansim. The pomlation 
is steadily increasing and with it S411 come new demands for raw mtorials, 
as well as fabricated products, and ania Getta on will proceed . 


' A wide? varlety of minerals occurs 4h the: area} however, the trad tonal 
intorest in the metallic-mineral resources has partly obscured the potentinl- 
ity of ‘its: nonmetallic or industrial minerals. 4As.a consequence, inform tion 
as to quantity, quality, location, and other critical ecmomic factors of — 
these industrial minerals is inadequate, It is hoped that this compilation 
will emphasize the inadequacy of the. information available and :consequently 
stimilate enough interest'on the part of those concerned to contri bute the - 
eae 80 that future inventories my be more comple te » = 


ms accomt shall be concerned solely with the error rel minerals of. 
this great region. fm attemot will be mde to present an inventory of the 
industrial-mineral resources, both proved and potential, of the areas howe. 
ever, omissions are inevitable because of incomplete data. The author has 
examined all available literature on tho subject and has hed the a lard 
ocrese of many Suior eres in the Ere te se: : 

Industrial minerals are _the basis of aleve: Peete group ‘of tndus - 
tries, indluding tuilding mterials, sold as dimension stmme, canercto age” 
gregate, cement, brick, sturctural tile, mortars, plasters and iriterior 
finishes, sewer "and drain tile, floor tile, and terra cotta. They enter 
into ‘the manufacture of building and electrical insulatim and are the 
principal rew materials for glass and enemels. They are the flixes and "© 
refractories for metallurgical and other high-tempereture furnace oporations, 
and the raw materials for natural and artificial abrasives; they aro used as 
-mmerel fillers and mineral plgments in a variety of menuractured vee: 
They also pene, many owe industrial uses. ie 
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Ore.-Bin (Oregon State Department of Geology and Mineral Industries), and the 
Raw Materials Survey News Letter (Raw Mnterials Survey, Portland, Oreg.). 
Reports. of the Bonneville Power Administration’ and the various State depart-_ 
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reports should more-detailed information be desired oh any industriel mineral. 
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INDUSTRIAL MINERALS OF PACIFIC NORTHWEST 


the interest in industrial minerals in the Pacific Northwest has been 
attested to by the Industrial Minerel Conferences, sponsoref by the American 
Institute of Mining and Metallurgical Engineers, he1d in Portland, 1948; — 
Spokane, 1949; and Seattle, 1950. Interesting and informtive Papers 1 were 
Gelivered, and the meetings were attended en ietastioatys:: : 


Oregon annually produces industrial siiwisa is valued at about $10, 120,000. 
Portland: cement or sand and gravel usually lead in value of output, followed 
vy stone, clay and clay products, lime, pumice, perlite, and silica. 


In recent years, Washington has produced industrial minerals and their 
products valued between $24,000,000 and $31,500,000 annually. Portland ce- 
ment leads in value of production; followed. by coal, sand and gravel, stone, 
clay and clay products, magnesite, and some 16 additional materials. Coal 
is not deing included in. this report. 7 ar 


' The annual value of the industrial minerals ae in Taaho | 4s about 
$6, 500, 000. The materials and the order of their importance are the same as 
for Oregon and Washington, with phosphate rock and gamet added, 


‘ Montana bas Iniown deposits of 30 to 40 industrial minerals and rocks, _ 
but develonnent of these deposits has been overshadowed by the production | 
of metals end fuels; however, past production has been valued at $100, 000,000 


Abrasive ves 


Abrasives are mterials having physical properties that quality them for 
use as abrading, scouring, grinding, and polishing agents.’ They my be either 
naturel or artificial, and their desirable properties include hardness, tough- 
‘ ness, character of cleavage or fracture, uniformity of grain size or shape, 
and purity. Natural abresives include rocks and minerals used without chemi - 
cal or physical change other than grinding end possibly bonding. Artificial 
abrasives aré made from minerals or he tals by Some heat or Chemical Process » 


Probably no one abrasive is suited for all applications The particular 
work dictates the type of abrasive to’ be used. - | 


Abrasive grains inchide quartz, sand, garnet, covenian: emery, aluminum 
oxide, boron carbide, and silicon carbide. Wine-greined powlers include 
rouge, tin oxide, chromium oxide, cerium oxide, rottenstone, pumicite, pumice, 
diatom te, tripolt, ground silica, clay, whiting, and feldspar. These abra- 
sive grains can be used as loogfe greins or can be pressed or molded into 
bonded abrasives or cemented to papér.or cloth to form coated abrasives. 


A large tonnege of dtatomite and mumnice is produced in the Pacific North- 
west. Most of it, however, is used for purposes other than abrasives and will 
be treated elsewhere. 
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Gamet es 8 we 289? eee 


oer +d: z 


Orpgon» = Garnet has been reported from Curry, .Coos,. mkor, Grant, and 
Wallova Comties. It is a minor iam of the. aes ates sands but.. 
is not being produced. at, present. ae. 7 mi aoe 

Washington. = Gamet occurrences. haye. been reported in Snohomish, King, 
CEEDOEE Stevens, amt Ferry, end Chelan Counties. 


| am Chania. ‘County. > The Nagnetio Mining Co. is rushing massive garnet 
from its Bickhom Mountain deposit. The commercial possibilities of tho 
Moore and ‘Texas creck deposits have not beon thoroughly investigated. 


—_ Skagit County. - - The Cascade. deposit. is inaccessible at present. A | 
deposit known as the last Chance’ mine. has been reported. . 


Snohomd sh Comity. ~ Gamet deposits, 3' miles southeast of Index and in 
the vicinity of Vesper Peak and Barclay Creek have been reported. 


“" Ring County. - Commercial deposits are imown at Guyo Peak and Denny 
Moun tain e« si os oe se - ; aS se a oe . ae ; ; F 7 


-Ohe lan Cownty..- - Garnet of undetemmined quality occurg in large quanti- 
tiés near Gaynor. Woe ln tm ee ee a oe 

Stevens Gantg. = ~The Ortent ‘neiss along tho Kettle River contains ‘com- 
mercial quantities of gamet. Occurrences at the Magma mine, Bon Air School, 
and Deer Trail Monitor mine have been reported. 


A ae 


"Forty County, the Ni dni ght mine 1s being Invostigatcd. | - 


‘Tdaho. - Gammet has bean yeported in ‘Clearvater, floz ‘Boreo, Boise, Aaa, 
eal ‘Tdaboy Tenth, . pecuniary Caster, abeis, ‘and Bonewah Countlos. .. 


: Benewah’ Comty. * The Gamet Mines, 4, INCey and, ‘tHe’ Tdalio Gamet Abrasive 
Co. dre both Producing from the ‘Emerald Creek area near Femmwood. 
“* ""Fdaho County. - Rare farths 2. Ye, of: “McCall intends . to produce gamet., 
as a byproduct of their monazite concentration operdtion< 


tates +-Gamet ‘deposits Aré nowt | “in Madison’ and Dillon Combios. 


| DiLlon Comty, .- In soutlwestern Nontadia, along Sweetwiter Road ‘edst of 
the Koystorie . tale mine, a ldrze garnét dépés{t occurs in metamorphic. rocks.« ; 
The total quantity of ‘garnet 18 €normous, ‘but the deposits aré not of com- 
mercfal significance becausé of théir distance from markets end ee 
. from artificial _ BORBAL YES s. 7 


os 8 r,s *, : Se st cae ay qf. . i 
+3 coe ' Ba: Jat ad f tr ee ‘tf 
ny F Poe i . + e een dk : ~ 3 
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Oregon. - There are no reported occurrences of corundum in Oregon. 
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Washingtone = Corundum is not found commercially in’ Washington; hoyever, 
an occurrence of corundum orystals of some type has Pet Bh ac a on Turk 
Creek, Okanogan Countye 


Idaho. = Corundim has been reported from lewis, Clearwater, Idaho, 
Adams, Boise, and Custer Counties. 


Montana. = Corundum has been reported from Lewis and Clark, Deer lodge, 
Beaverhead, Granite, Powell, Broadwater, a Basin, ‘Madison ; "and Gallatin 
Counties. 


Gallatin county. - — World War iT, the American Abrasive Co. ant 
several agencies of the Federal Government developed a deposit 17 miles 
southwest of Bozeman near Gallatin Gatewey. Other corporis. have been found 
ie miles Boule of Bozemen . : 


peavertecdl ceunty - The Gesas Szok eaeuatiin eres 1 mile southwest 
of the Crystal Graphite mine, apparently is high grade but limited in quan- 
tity. ‘The Bear ‘Trap deposit, 12 miles southeast of Dillon, is comercial 


beer lodge comty. - « The Dry Cottonwood Creek deposit contains corundum. 


Granite County. - Occurrences Inown as the Rock Creek ant Quaete Creek 
a have - ‘been error vets 


lewis and Clark County. - Deposits at Magpie Gulch, Eldorado me and 
placers along the Mi ssourt River are Potential sources. 


a. Madison. Couty. ~ The commercial possibilities of the Norris deposit 
are not lnowne 
Sitiica Abresives 


Washington. = iGcmeueeial quantities of pure quartz are fond fn eastern 
Washington near Spokane oe County), in central Washington near 
| Weanntchce (Chelan County), ard at Morblemount (Skagit Coty) in northwest 
‘Washington. Other Geposi ts are imown, wut their potentialities have not 
“been proved.’ _s © oe © 


“-Quartzi te occurs in | commeretal quantt thes in the Chevelah Asstrtct of 
Stevens County. 


A sandstone deposit has been reported near inoeea, King County, but its 
meet oe a sondstme Soensiee is not known « : ; 


‘There. is ‘peportea produc tt eri oF ‘wiiees from King inte, waiiiea 
pebbles are mrketed by the Mineral Products Co. of Seattle. 


No noturol-abrasive plants are operating in the Pacific Northwest. 


’ a if 
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Aytificial Abrasives: = = © 2 & . = ee 7 
Silicon carbide is being produced at the Carborundum Coe plant at 

Vancouver, Wash., and there is the gens of a good market in the 

Pecific Northwest. : | 


Asbes tos 


The fibrous varieties of Q oe of inevels are grouped under the 
general term “asbestos.” It is unique among minerals in that it can be 
separated into fine, flexible fibers, is fire- and Baeeceeeneeaney and is 
a good heat and eleotriocal insulator. . : 


The most abundant and useful type of asbestos is chrysotile, a hydrous 
magnesian silicate belonging to the serpentine group of minerals. The other 
types all belong to the amphibole group, — et anthophyl- 
lite, amosite, and cree nea oe gt ig : 

Ghrysotd le usually occurs @8 cross ‘fibers (fibers at right. angles. $e: 
vein walls) with a maximm length of about 2 to 3 inches. These Pibers can 
be sam into thread and woven into cloth. Chrysotile withstands relatively 
high temperatures, although at about 450°.C. it loses water and becomes 
brittle. It is more readily aemehed by acids than the other types. 


Crocidolite fuses at a ow temperature but 46 more resistant to acid. and 
alkali attack. Its spinning eee are infertor to nk ania ae it has 
@ higher dielectric constente cor 


The fibers of amosi te are stronger and anges than eee but they 
are harsh ond do not spin well. It is superior to crooidolite in vite ene 
ing heat but is not as resistant to acid and alkali attack. , 


Tremolite-actinolite and anthophyllite resist acid attack but lack ten- 
Bile strength and are not igs for meee eats are one desirable 
for fTiltratio... ae ae . Z 


The. long-fiber ganieten are eax deans yarn and woven into cloth: me ape 
for brake linings and fireproof articles.of clothing. They also are used for 
special packing, gaskets, insulating materials, and asbestos-oement products. 
Medium-length fibers are mixed with Portland cement to make shingles, cor- 
rugated-and-flat sheets, and.pipe,: Short fibers. compounded with varios 
resins are being used to a large extent to manufacture molded, articles. = 


. . Asbestos filter pads may eliminate pasteurization of Iow-aledhol fruit 
juices. Asbestos filters sterilize by eliminating fermentation yeasts and: 
bacteria by means of the natural but unusual composition of asbestos. The 
natural aroma, taste, color, and nutritive properties are-retaimed, - ~ 
0 : | . ° dts BE F ae a gt sa§ , oe woe ots 4 ‘ F 

Deposits are Imown in Grant, Jackson, Baker, Iake, Malheur, lane, Coos, 
Josephine, Douglas, Crook, and Wheeler Counties. 
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Baker Comty. - Occurrences ere know in the Pine Creek and upper Bimt 
River areas. The deposits on Pine Creek, 20 miles south of Inker, are mainly 
anthophyllite with some chrysotile, ‘The Buttercups Mines, FNS, in the upper 
Burmt Greek area has tromolite and missive soapstone. | 


Grant County. - The Oregon asbestos mine in the Canyon iste about 
5 miles up Beaver Creek from Mount Vernon, was active for a short period 
about 1916. A fine grade of chrysotile was produced. The Asbestos Corp. 
of Canada recently explored a deposit 5 miles north of Mount Vermon by dia-. 
mond drilling and trenching. It also examined a ice on Butte Creek near 
the Middle Fork of the John Day River. <3 


Jackson County. ~ H. L. Wadell, Grants Pass, ees under the ae: 
Oregon Asbestos & Mining Co., has leased the Liberty mine om Ceder Springs 
Mountain (Gold Hill area) in northern Jackson comiye It isa i a of 
white tremolite asbestos. | 


Take Camty. - Chrysotile is reported south of lakeview in thd ine 
Creek mining area. 3 | , : 


Malheur County. - Chrysotile is revorted near Ontario ‘and Watson. 
r | ue ek 


Asbestos has been reported from Skagit, Snohomish, Whatcom, Chelan, 
Ferry, Okanogan, and Stevens Counties. 


Skagit County. - The Asbestos Tec Products Co. mined a ‘deposit ‘at. 
Burlington. ‘The ground material was mixed with imported asbestos and used _ 
for special cements. A deposit near Hamilton, across the Skagit River fron. 
Skagit, has produced and shipped a small tamage. ‘The Scott deposit at 
Skagit has possible commercial Value » 


Okanogan Gounty. - ~ Amphibole asbestos from e aepoett at Alte ‘ake; 6 
miles southwest of Pateros was formerly shipped to the Asbestomine Con. in 
Wenatchee for manufacturing cold-water peint. 


Chelan County. - The Icicle Creek deposit near leavenworth is being de- 
veloped. Other deposits in Chelan County that probably will be arian gees 
includes: Chumstick Mountain deposit; Goose Creek deposit (serpentine) ;. 
deposit north of Monitor; Swakane deposit (pyrophyllite); and a eerie 
deposit 30 miles north of Leavenworth. a eee 

Stevens County. - Deposits at Stronger Creek re ee and 
Boundry Butts (trenoli te) have been reported. 


‘Snohomish Comty. - ‘The Asbestos. Group deposit (etaneeaster tos) Em : 
miles northwest of Silverton is being a | - 


‘ . f 
4 3 
* » £ 
. 4 t “ 


Coaurrentes have been sient; in ete ttano, dt son; ‘Premort; ‘ont 
Clearwater Counties. 
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“tdsho ane = iebanei ve aceite of amphibole asbestos (anthorhyl-- 
sia) have’ been examined near Kemich. ‘The Industrial Research Divieion, 

Weshington State College, 48‘ conducting a research invesfigation using this 
materiale 


“q a * a «. 


‘Gisanintee couity, “2 S iatedteite asbestos este hove ‘tes exarrined. 
Devé lopment of these - deposits and “those of Tdaho Comty has ‘been slow be- 
cause of smi) demnd and high freight rates « | , 


Deposits of anew have been seained in Posen. , Teten, ond Idaho 
Counties. — 


Montonc | 


Asbestos minerals have been reported from lincoln, Stillwater, Lewis 
end Clark, Deer Lodge, Rroadvater, Madison, and Gallatin Counties » 


Small amounts of asbestos have been marketed from time to time, bit 
known deposi ts. have not hela successful as B yet. 

Madison County. - An occurrence of dieet Pitas sernns setnetae 4 
(chrysotile), 50 miles south of Ennis at Cliff lake, was partly developed, 
and a smal amount Was mi lied, tut ane enterprise was } not a commercial 
SUCCESS. 3 . 


Gallatin County. - Short-fiber anghi bole subewtee ve iach poniece 
from the Karst inine near’the Karst Kemp on the Gallatin’ River, 35 miles 
south of Bozeman. In 1938 the Montana Asbestos Co. purchased the proverty - 
from ‘tho- Karstol-te’ Co.‘and “operated 1t Por 2 years. It-was closed wmtil- 
1947 when ‘the Interstate Products Co. opened it for commerct al develoment. 


lincoln County. = lerge quantities of amphi bole nabestos are known in 
the Rofney Greek: are2, we miles northwest of: ‘Libby. None’ has been produced 
comereitaliy, <'* - | 


Barite 


Beet te ‘or, a8 4 is sometime eadiea? heavy & spar or tatytéa, ae the’ most 
common Partum sb benstna mineral ‘produced corimeretally; ‘The occurrence of ‘bar- 


ite is widespread’ ond the tndtvidual deposi te my vary widely in quality and 
81266 


"Bowl te-48° adld-4n ‘crude “Liste? An “fig or floteflonl concentrates, and in 
the ground condition. Its chief use i4 in‘ oll-well ‘drilling mds to provide 
a dense slurry that will withhold atmormal gas pressure during drilling. It 
also ‘is ‘uscd to produce ‘ithopene, barium chemtcals, “ard glass. Mhtaniun 
dioxide is replacing a large ‘mrt of the: 1{thopone used as a white pigmont 
in paints and other products. There are no lithopone or barium chemical 
plonts in the Pacific Northwest. Other uses of barium include: Filler in 
ol cloth, Mnpleun, and. rubber; X-ray-proof plaster. and aries and brake 


Se 


4887 -6 -" 


Google 


Barite has been reported from — Douglas, Josephine, Iane, end 
Wallowa Camties. 


Baker County. - Berite is pasna at the Magpie mine in the Rock Creek 
“Mining district, 3 miles from Haines. An occurrence is known east of Clover 
Greek on the: property of the, Clover Cresk’Coyper Co. . —. 2 

Douglas County. - The Prospect mine has been operated by E. M. Renfrew 
o on Creek. : 


- Josephine seunkys - Tn 196 ‘Sie aes Smelting & ‘Retiring Co. re- 
habiliteted the Almeda mine on the north benk of the Rogue River, 26 nd tee 
acl Grents Pass. ‘Barite is associated with ‘the copper OTe. | 


Yertte mee are he in tascn, Stevens, Omanceat, verry, and Pond 
Oreille Caomties,. 


akg 


Stevens County. ~ The Gopper Butte mine produced barite in 19h that 
was shipped to the Sunshine Mining (Co., Kellogg, Idaho. The Shallenberger 
deposit was mined in’ 1938. Other deposits in Stevens County, which probably 
will be examined, inclides Iron Cap prospect; Bruce Creek Geposit; Oman de- 
posit; Eagle Mountain deposit; Inklers Point deposit; and Red Marble deposit. 
Meny of these deposits have not been developed e as yor ‘because. of their dis-. 
tance from existing markets. 


Mason County. »~ Tho taple, Creek deposit on. the Betma Hemme River has not 
been examined thoroughly. — 


idaho. 


‘Deposits of bari{te have’ been reported in Adoms, castor, Blaine, Clark, 
and Cassia Countios,. 

Blaine County. ~ Some of the largest high-zradd deposits wost of the 
Mississippi! River occur in the Hailey, Deer Creek, and Muldoon sections of 
this comty. The J. R. Simplot Co. is producing barite from the Sim Veltey 
berite mine near Halley. ‘Tho mtoriol is ground at the company plont near 
Pocatello. , : “4 . _— a 


Montana 


‘Ocourrences of barito have been roported in Lincoln, Missoula, Boaver=- 
head, Phillips, Carter, Carbon, and Musselshell Countios . | 


lincoln Comty. - Some barite reportedly hos been shipped from tho 
vicinity of Libby. 


41887 -© Je 


Google 


Other minor occurrences are known in Carbon County at Red lodge, .. 
Missoula County at Missoula, and Carter County at Ekalaka. Mone of thése ~ 
has undergone: extensive developuemt o tae Cee Ae Bee See yg Bin 2 


pauxl te 
- * Bauxt te ‘46. the. ‘pring! pal, ozs. af ‘aluninum 1 tat is used ‘also, an. “the i manu-.. 
facture of artificial abrasives ,. fn certain chemical. indus trtes,. and in rer. 


fractories and special cements. Discussion in os ‘Paper is confined to its 
nonpetaliic | MESES AO es Se ee es oe aoe ni ; 


‘Bauxite is fused with coke and fron in an electric fumace for oh hours 

at 3,500° F.. to form a sintered maas..that. is. omshed and ground for abrasive 
see Tt is marketed under such names.as Alupdum, Aloxite, etc. Aluminous - 
refractories are more, resistant tq,heat, abrasion, corrosion, and spalling - 
than the ordinary fire-clay refractories. They are usually made by mixing — 
the bauxite with a binder, pressing into forms, and baking, Millite-type — 
fused-alumine refrectortes are commonly cast directly from the melt. ~~ 
Aluminous cement 1s characterized by rapid-hardening. i al and. re- 
sistance to chemitél action’ and heat. 7 7 


tor oo ° ‘ ? . : .- .. 
+7 rye ae ‘ eR Ba ‘ es . . oe Tal 
. . i A oe os, tere te é wen . . . sy wk 5 


- 


Pour te. deposits, are Jnown in n Geass, Weshinston, Clogkamee,, Folk, 
end Marion = en eee 


a 
: ot on) _ a: ee mas 
e 


Bers: - ~ 


ini occur 35. to” rim miles northwest. of Portland. . 


. Qlackamas County, .- A deposit of high-silica bauxite about 35.miles 
southeast of Portland shows possibility of being’ usable for. purposes other © 
than the production of alumina. 


Marion County. - A high-grade deposit recently has been reported norte 
eagt of Meham. Development. has. been, insufficient, to. date, a scr ne its 
etonomic possibilities, ‘ aot Bens 


A 


The — eens: Co »- ROB, made eens ve ala of the ATOOE » 


. , * ‘y e 3 ri a "of ; 2 


Pe EY Pine a i ae GE Cs 
Baan *eagh a . i ee t. + ) ood fu 5 ‘ ; : a 


Boul te ts only a ‘recent 4 scovery in wasbaacta. The Aluminum. Co. of 
Americe has proved extensive deposits of fcerruginous beuxtite in the Cameron 
Creok and Mill Creek areas of Cowlitz County. : 


idaho .. gee ee eee 
No information *avéilable. 
phe wey ee ON oe ee { r ea 


No informtion available. 
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terta clu ad Tile 
| vast a of highway ana put lding perenne has created @ great 
demand for cement, and the industry is now the sixth parece’ = value of 
outmrt. ‘muons asmeri.can mineral industries . 7 


Cement. is essentially a mixture of lumestgne ad olay « or shale oa leined 
to near fusion and ground to a fine powder. When this powder is mixed with 
watery it. becomes hard, either in-air or under water. The use of cement dates 
pack far into history. ‘The Romans found that, by adding quieklime to the. 
volcanic ssh of Pozzuoli, a cement was formed ‘that would set under water. 
They used it widely in construction , and mamed it Fosauolan cemant,. In more 
recent times (1756), an English engineer found thet he could obtain a prod- 
yot with similar properties by calcining an impure ee aes eae 
eee ee ee ee cme 4 | 7 


Pirtlend cament, 96-09 110d ee of ite, ei larity és appearence “to 

~ Portland stone, 4 variety of Jimssteme used extensively as a building stane 
in England, is manufactured by very exncting methods by passing a mixture of 
calcined Limestone, clay, and water through a kiln. The calcined mss, after 
being ground tg a fine powder, ia ready for use. Gypsum is added to the 
clinker before grinding to the final product to emtzol the setting rate: of 
the cement. It prevents.a quia set end insures the. eee of a } und fom 
and dependable mterial. | soa 


Seurcs mteriais ares (I) Cement rook, 2 low-mignesian ¢lay cmtaining 
limestone; (2) limestone; clay and sand are no longer objectionable impritics 
when ‘used. for manufacture of Portland coment; (4) other-calcarcous nmaterials, 
such a8 maris, shell mris, recent shells, chalk, and calcium carbonate waste 
from mnufacture of» sodium: oarbondte; (4) clay and shale to bring alwina and 
silica content to desired level; (5) iron ore, calcined pyrite, end mill scale 
‘added to ‘rake ‘a cement that has a low heat of ‘hydrotions 


3 


The Mechanical Engineering Department at Oregon State College 2 reported 
that at Jeast two different vwicanic-ash samples investigated had properties 
suitable for a source of Poz2uolanitc material for usé in massive concrete | 
structures... It indicated that wumprocessed volcani¢ ush as mined at Bend, 
Orege, can replace about 30 percent of the cement used in large concrete 
structures without loss of strength. 

° , q** : aa 

Durisol, Inc., 420 Lexington Avenue, New York, N. Y., is interested in 
Moensing a ‘Pagtfic Northwest firm to mies ‘Meghtwet ght precast cement items 
using mineralized wood shavings as an aggregate mtertdl.‘ 


Most of the limestone produced in the State is tised fdr manufacturing 


Portland cement. The most Sati ae counties are peers Polk, 
Josething, Wollow:, ond Dougins 


. t . . 
12 Mg . 4 


8 ea 


Baker Coumty. - The Oregon Portland ( Cement. Co. of Portland } has. & quarry 
anil ii in ae lime, about’ 3 mi les north of ‘Euntington. 
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Multnomah county. - Bit dere: Conorete P Products coe and ade Concrete 
Block Coe operere ee the Se. Sa ees 
te ¢ oe Ary tte; 
Josephine ee ee - The Pacifte Portland Cement. Co. of Gold W111 4s 
operating @ quarry on Marble re south of Leas ae kiln is 
at Gold Hill, Jacksori Soniye ; 


Polk County. ~. She - Oregon: Portlend: Cenetit oo. hes a quirey at Dallas , 
end’! Jt In at Gewege “in Miltnomal County. |" ” S ‘ . 4 


we = “7 ~. oe * 
bara aes F f 


- The Smi thick iadrete Produerts ; Co. vr Port land omieie mrt a. alas: | 
NE cask plant into full-scale operation. “It is next to:the company corre .: 
ereté-block plant in northwest Portland. ‘The company 1s producing Hnydite,: 
a lightweight aggregate mterial made by expanding a-mrine shole quarried : 
near Vernonia in Washington County. Haydite is a trade name used by the 
Amirican Aggregate Co., -Krhsns City, Mo. The expanded .m terial hag” tow 
shrinkage, desirable acoustital on Se toad aca , ae = ae oecand 
high strength-weight mttos _ ae , : | 

“athe? ‘Northwest re Co. pinist néa¥ 5 the pee hinnet' on , Sunset * 
Highway, 40 miles northwest of Portland, has beén Purchased dy ‘the nh i 
Building Mitertals Co. of Pértland. - Tt. is mpomscine Sahih! ari. amas 
shale similar to Haydite. 


Some hoe ‘the more user aes eer eee include” 
“Bakex County -. BLIt-Rite: Block Coy. Paker-Union Conorete Products 06 


_ Desointes comtye is Deschutes Concrete Prodiste as » we - ee BS < 


. A‘ 7] J ie + 


*Dougias ‘County, - , Chrys talite ‘Be Plant; Pre six Concrete and meatus 
Conerete Products Co. 


" Jackson ‘County. “= Acme Block Coe, “pitlders ‘Supply Co., Gonngo Block Coe, 
Hegle, Flue Cos, Hiatt & Karble, Ideal. Black. ‘Coe, Medford Concrete. Constmce 
tion Coe, paneer Creek Block & Concrete Soe — . Block D9, ant Walley 
Block Coe ae ie | . eee 2. 2 


at @ 


Josephine County. - - Concrete Brodie Oe, Vv. R. muffoan | Co. 


" Klemth county: + Diirystolite Fpotijoth Sour, Hodge Brose, Le fs | 
Montgomery, and A. Je Tracy, Co... ee 


Lake County. - Concrete Products del A. B. Seymour O. 


- Lane -Countye - Creswall Concrete Block Cow. . 


3. ; 
5 ~ 1 . 


‘Mather Coimty. * - Reco Drefnase & Metal Produgts — Meeuiecon aan: 
Pipe Co., and Nyssa Tile & Pipe Co. 


“Merton County. | - Boodk. Rit 1ding ‘Block. re Yortarless Block Par ‘Oregon 
Gravel Co., Salem Concrete Pipe & Products (Co., and 12th Street Block Co. 
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Multnomeh County. - Builders Concrete Products Co., Garner Concrete 
Block Co., Western Block a Columbia Brick Works, Sylvan Brick Co., and 
Manford Pate Co. : 


Polk County. - Ben Reimer Co. 
Umatilla County. - Umatilla Building Materials. 


Washington County. - McCormack Concrete Pipe Co. and Tigard Concrete 
Products, Ince 


Washington 


Cement materials are produced in King, Whatcom, Stevens, Spokane, 
Skagit, Pierce, Lewis, Yakima, Clark, Okanogan, Snohomish, Chelan, San 
Juan, and Pend Oreille Counties. 


King County. = The Northwestem Portland Cement Co. of Seattle has a 
quarry and kiln at Grotto. ‘The Abrahamson Brick Co. of Seattle is operating 
a clay pit in the area. The Bitlders Brick Co. of Seattle is operating the 
Seattle pit. The Mutual Material Co. of Seattle is operating a plant and 
pit in the South Park area. The Seattle Brick & Tile Co. has a pit and 
plant in the city. The Northwest Haydite Co. is manufacturing Haydite from 
a shale obtained near Woodinville. The Washington Pottery Oo. is operating 
in Seattle. ” 


Whatcom County. - The Olympic Portland Cement Co.,.Itd., of Bellingham 
is producing clay ond limestone from the Kendall operation near Brennan. It 
has recently abandoned the Balfour and Olympic deposits, The Lynden Clay 
Products Co. obtains its raw mterial from the Emerso area. 


Stevens County. = The Spokane Portland Cement Co. operates a clay pit 
near Evans and quarries at Northport, Marble, and Powell. ‘The Washington 
Brick & lime Co. of Spokane operates the A. B pit and plant at Clayton. 
The Portland Cement Co. also operates in Spokane. 


Spokane County. - The Spokane Portland Cement Co. operates a plant at 
Irving The Building Supplies Co. of Spokane is operating at Meads The 
Washington Brick & Lime Co. of Spokane is operating the Freeman pit, Mica 
pit, and Mason Pit near Vernda le and a plant at Dishman, . 


Skagit County. - The Supertor Portland Cement Co. of Seattle is operating 
& quarry and clay pit near Concrete 


Lewis County. - The Chehalis Brick & Tile Co. is operating a deposit 
north of Chehalis, . 


“Mikima County. - The Granger eg Products Co. has a pit and Sa at 
seers | . , 

: Clark County. - The Hidden Brick Co. of Vancouver is operating in, the 
area, and the Muffet Brick & Tile Co. of Richfield has a deposit in the 
vicinity. 
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Okanogan County’e - The Oroville Brick Yard is orernting near the city. 


Snohomish County. - The Sheffer Brick & Tile Co. is operating its plant 
at Lowell. F 


Chelan County. - The Wenetchee Brick & Tile Co. is operating a plant 
near the city. 


San Juan Countye = The Olympic Portland Cement Coe is developing the 
Cowell deposit. 


Pend Oreille County. - The Pacific Portland Cement Co. is developing 
the Box Canyon deposit. 


Tdaho 
Very little information is available. 


Latah County. - The following companies are operatinzs Jdaho Firebrick 
& Olay Coe; Moscow Mrebrick & Clay Co., Moscow; and the idaho Ceramics 
Materials Co. of Troy e : 


= 


_ Bannock. County. - The Tdaho Cencnt Co. is doubling the capacity of its 
Inkom plante’' 


_ Clearwater County. - The Washington - Idaho Lime Preducts Co, nas a 
cenent plant at Orofino. 
Montana — 


Coleareous shales, clay, and limestone ingredients of portland cement 
exist in large quantities in the mountainous areas of Mohtena. 


‘Carter Comty. - Large quonti ties of natural cenent rock are found in 
the Arikaree and Niobrara formations near Ekalaka, 


Hill County. + A large shale and Mmestone deposit,’5 miles south of 
Havre, seus maintain a cement plant if othér conditions were favorable. 


Fercus County. * The Brick &% Ttle ae near  Leviston, and plants at 
Trident ed Hanover are producing. 


- 


Lewis and Clark Comty. - The Westem Clay Manufacturing Co. is operating 
at Helena we 


Clay 


Clay may be defined most simply as a hydrous aluminum silicate. . The most 
evident property of most clays is their plasticity when wet. This plasticity 
permits the clczy to be molded into many shapos and to retain these shapes 
after being fired, Mincralogically they be long to two main types - the Kaolin 
group and the montmorillonite group. . 
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Clays may be classified as follows: . 


Kaolin represents a group of the hydrous alundnum siitestes, the meee 
abundant of which is kaolinite. The term is used widely commercially to 
include china clay. ar pe 


China clay is the commercial variety of kaolin. It usually is neces- 
sary to purify this type before it is used. ‘The washed clay is used in 
manufacturing high-grade products, such as white earthenware, porcelain of 
ali kinds, paper and rubber fillers, and. other Products « It is highly re- 
fractory, but the plasticity is poor. : 


Ball clay te white or Ught-cream burning clay of high plasticity and 
bonding power that vitrifies to a dense, impervious body at comparatively 
iow tempera tures « 


lay is any clay that withstands high ain particularly 
that et raeae not fuse at temperatures below 1,605° C. It is used in 
manufacturing fire brick or other refractories and often is used in archi- 
tectural terra cotta and wall tile, 


Face-brick clay is divided into three groups: (1) Red=tuming; (2) 
white-burning; and (3) buff-burmning. The color, plasticity, shrinkage, 
and vitrification mst fall within certain general limits, depending upon 
the tyve of brick to be manufactured. 


Corgnon brick clay yaries widely in composition and properties . It is 
usually high in fluxes and in most cases is red-buming. It should mold eas- 
ily and develop hardness and strength at as low a are tempera ture as pore 
Sible without sertous warping or cracking. =. 


Sewer-pipe clays and shales, usually shale rather than clay, is used 
to make sewer pipe and paving brick. 


Bentonite is a rook name given to an altered volcanic ash, which has 
as its principal constituent the clay minerel montmori Lloni tes It has high 
plasticity and bonding power and is used widely as a bonding medium in syn- 
thetic foundry sands and drilling md. Most of the active group of bleach- 
ing clays are of bentani tie origin. SS a 


-. The Mellon Institute, Pittsburgh, Pa., has developed a new use for 
bentonite - mixed with a resin-forming organic polymer it forms @& moisture-, 
chemical=-, and ie iS PIRSTACs 

The use of bentonite, under the trade name partes: as a lnbricating- 
grease base has been developed by the National Lead Co. pt venere at the 
Mellon Institute. 


Oregon 


Pits of common clay are widespread in occurrence, , oepectally in the 
Wi lame tte Valley. a. € 
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Deposits of refractory clays are known in Columbta,: Yamhill, Clackamas, 
ferion, Lane, Douglas, vacheons and Josephine eOpieore 


Columbi2 County. « The Sig: Hansen deposit has quality ond quantity 
that justify commercial deve lopment. 


~ Yamhill County. - The clay of the Willamina Clay Products Co. is 
blonded with other clays aoe werioue PULPOSCE « 


- Clackamas and Marion Geuntiea.f= The: gad of the Mollala-Salon dis- 
Siete of these counties have been investigated extensively. 


Lone County. = The Hobart Butte deposit contains a clay suiteble for 
uso as c refractory and also in whitowarc, pottery, and possibly for paper 
and petnt filling. At Block Butte the gredo of the clay ig variable. Pre- 
liminary investigations indicate that there is a Irck of commercial quantie<- 
ties of high-grade fire clzy cqual to that found at Hobart Butte, In the 
Fugene district the Eureno Brick & Tile Plant and the Eugone Fire Clay 
Produots Coe have cxperimented with various clys of the arca, 


Washington 


‘Pits of common clay are widespread throughout the State . esvectally in 
ting, Lewis, Whatcom, Skagit, Stevens, and Spokane Coumties. . 


Refractory clay occurrences are mown in Chelon, King, Whatcom, Stevens, 
said Lewis, Cowlitz, oe Douglas, Srokane , and Whi then Counties. 


: ‘Chelan Comty. - The Sauce Saddle ee & Mi Lling Go. of Wenatchee is 
developing the Squaw Sadile deposit. 


King Canity, = There are two operating properties ais Alcorn Bros, 
deposit and the Hammer Bluff deposit - operated by the Smith Bros, Silica 
Sand Co. Gledding, McBean & Co. has the Aubum, Harris, end Taylor propere 
ties.: Occurrences known as the ‘Green River (ay and Kanosket deposits have 
been’ pepoetets 
. Pierce County. = The. SaGeads: eset foveaeay was ‘opernted by the 
Denny-Renton Clay & Coal Co. (Gladding, NcBean & Co.) tg 


‘Lewis County. = The gonmerci.al wea? of the Toledo eopostt has not been 
determined. jr a eS es | 

stevens County. - The A. B. pit is be ing wOnsoe ty 4 the Washington Brick 
& Line Co. : 


Spokane County. - The qaetaneten Bri ck & Line Co, is egeieeiae the 
Freeman and Mica (A) deposits. Gladding, McBean & Co. 1s operating the 
Mica (B) deposit. Other occurrences, known as Connor pit, Milen deposit, 
Deadman Creek deposit, Bigelow Gul. ch, Fitzgernld plnce, Barnhart property, 
Conlan pit, Ca lifomie. Oreck, Wellsandt property, Noss ley plice, Thompson ; 
place, Lockwood, Monito Station, and Murphy Creek, heve been reported, 
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Whitman County. - The Cox pit formerly was worked. 


Cowlitz County. - Gladding, McBean & Co. formerly operated the Cowli tz 
pit near Castle Rock. | 


Whatcom County. - Gladding, McBean & oa is ceveloming the Sumas Clay 
deposite | 


Douglas County. ~- Gladding, McBean & Co. is ae the Wenatchee clay 
deposit. 


Bentonite and fuller's earth have been reported from Benton, Pierce, 
Yakima, Kittitas, and Okanogan COUnESe's 


Pierce County. = The Mineral Creek deposit is interstratified with 
perlite. ~ ; 


Yekima County. - The Tieton deposit is under development by Moore Bros., 
Naches, An occurrence known as the Hutchinson eerost has been REPor tee 


Kittitas County. ~- The scnaatetel possibilities of ‘the fuller's earth 
deposit at East Roza have not been aot tuned sae ; 


Okanogan County. = The Oroville deposit is being dneastieated. 
Idaho 


Clay for structural purposes is found in every county of Idaho. The 
best deposits are in Benewah, Kootenai, Cassia, Latah, Lewis,, ueahes PONE 
and Washington Counties. , 


. There are extensive deposits of china clay in Latah County, most of 
which mst be washed free of impurities before use. There are deposits of 
refractory and pottery clays in the county. The Olson deposit 8 mjles 
northeast of Troy is being exploited and the Idaho Brick & cae Coe is 
operating another deposit at Troy. - 


Bentonite occurs in commercial quantities in Clark and Custer Counties 
and has been reported in Cassia, Owyhee, Jerome, and Oneida Counties. 


Mon tana. | 


Deposits of common clay are widespread, and the Missoula and Kalispell 
Valleys of Missoula and Flathead Counties have extensive deposits of betters 
grade clays that could be used for terra cotta and ceramic wares; better- 
grade clay also is found in Fergus County. 


Fergus County. - Tho Whiteware clay deposit (dickite) is found in the 
South Moccasin Mounteins (Deihl Gulch) 3 miles northeast of Hanover, It 


is a pottery clay but my have value also. for use in eleotrical porcelain, 
sanitary ware, and refractories. ni 
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Bentonite, from @ deposit 8 miles west of Rae eeey 4s used locally for 
lining irrigation eTechess ‘ 


Low prices and competition from Wyoming and South Dekota deposits have 
Sisgouraged extensive a ree hoa of Montana 's bentonite deposits. 


Extensive deposits of bentonite have been reported from the following 
soca ee 


oN 


Valley County - Near Glascow 

Cascade County - Near Great Falls 
Rosebud County - At Forsyth 

Big Horn County -— Near Hardin 

Carter County = Southern portion 
Silver Bow County =~ West of Butte 

Deer Lodge County - East of Warm Springs 


| Hatomaceous Ea rth 


Diatomaceous earth, or diatomite as it is sometimes called, is composed 
principelly of the Roeoas. silica skeletons of diatoms ; icHoseoutc aquatic 
plants. Included usually are siliceovs materials, such ss sponge spicules, 
rediolaria, and other micro-organisms. Associated {impurities are organic 
matter, quartz, carbonate, volecnic ash, and clay, 


About 50 percent of the diatomite processed is used in filtratian, 25 
percent for insulation, and 25 percent for filler and miscelaneous USES « 


Filtvation. - Diatomite ts used to filter and refine cance sugar; to manu- 
facture beet-sugar; and to filter a host of other liquids, 


Insulation. - Diatomite is used in the form of block, slab, brick, ag- 
gregate, powder, and cement. Its chief use is for incustrial heat and cold 
eveate +. 28 : = | 


Filler. - Diatomite is used as a filler in battery-box and molded as- 
phaltic compositions, roofing, waxes, paints, and vamishes, 


Miscellaneous. ~ Diatomite is used as a mild abrasive, in glazes and 
enamels, and as a fine reactive form of silica for chemical processes, In 
the building industry, it is used as a constituent of cmcrete, mortar, 
cement, and plaster, and for lightweicht building brick, block, wallboard, 
and panels, It is the preferred source of silica in the manufacture of lime = 
silica pnevleving and: building matertcls. 


The Univers! ty of Idaho Agricultural eee hank Station is conducting 
research on a mixture of sawdust-diatomite clay as a possible source of 
lightweight aggregate. The mixture's proportion is 1 part cement, 1 mrt. 
diatomite; 1 part clay, and 6 parts sawdust, It is fire-resistant, light- 
weight, high insulating properties, and has a 28-day compressive strength 
of oo. pounds ¢ 
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Oregon 


Diatomite occurs in Baker, Clatsop, Crook, Deschutes, Grant, Hamey,. 
Jefferson, Klamath, Lake, Malheur, Sherman, Union, and Wheeler Counties. 


Baker County. - Deposits are known near Clover Creek, Richland, and 
Durkee « es 


Olatsop County. - An occurrence is known on Brown's dairy farm. 


Deschutes County. - The Great lakes Carbon Corp. of New York is operating 
its querry and plant at Lower Bridge on the Deschutes River near Terrebonne. 
The product is marketed under the trade name Dicalite. Development also has 
been reported by the Atomite or Oromite Corp. in the lower Bridge area. 


Grant County. - The Austin deposit, on the west slope of the Blue Moun- 
tains, has commercial possibilities. 


Hamey County. - Desposits are known in the Otis Basin area and near 
Burs. 


Jefferson County. ~ Deposits occur on the Warm Springs Indian Reservation. 


Klamth County. - Deposits are reported in the vicinity of Chiloquin, 
Klamath Falls, Poe Valley, Sprague Valley, Alkali Valley, and Olene and 
Klamath Lakes. 


Iake County. - There is a deposit east of Silver Lake. 


Malheur County. - Deposits are known in the Harper district and 25 miles 
North of Vale. 


Union County. - Diatomite of excellent grade has been reported in the 
lake beds in the vicinity of Telocaset in the southem part of the comty. 
A small amount reportedly has been produced and shipped to Walla Walla, : 
Wash., for insulating material. There is also a deposit in the Indian Creek 
Valley srea, 4-1/2 miles south of Elgin. 


Was on 


Occurrences of diatomite are known in Whatcom, Skagit, King, Kittitas, 
Snohomish, Jefferson, Yakim, Grant, Adams, Chelan, Benton, Klickitat, Kitsap, 
Lewis, Pierce, and Skamania Counties, 


Kittitas Camty. - The Dicalite Division of Great Iakes Carbon Corp., 
los Angeles, Calif., recently closed its plent at Kittitas and has purchased 
the Diatoms, Inc., operation at Bradley, Calif. 


Grant County. - The Corliss Kaiser Co., Ince, of Yakima was reorganized 
and the name changed to the Kaiser Mining & Manufacturing Go. ‘The company 
operates the State Products deposit. The Frenkenhoff Corp. (formerly the 
Quincy Corp.) has acquired the assets and business of the Dia-Coustt-Iite 
Products Co. of Quincy. The name of the product marketed is Kenite. 
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Diatomite deposits of commercial grade, or at least potentially commer- 
cial, are. Widespread in Washington. They may be tebulated as follows; 


rc County s - Hence seeree® deposit - — production. 


Benton County. - Enough information is not available to evaluate the 
Kiona deposit. 


Chelan County. - Morris deposit, 4 mt les aouth of Fish Lake =- being 
developed. e 


Grant County. - Webiey and Grennell deposits; the aaeter was operated 
formerly by the Grennell Co. 


Jefferson County. ~ Irondale deposit probably will be examined in detail. 
King County. - lake Mancock deposit is know to contain diatomite. 


Kittitas County. - Denny, Clerf, Fast Roza, and West Roza have had past 
pEOcECM ons 


Kl ckt tat County. - Not enough eneoemn eter is sesaeis for evaluating 
- the Satus Pass and Chapman Creel: deposits. The Roosevelt deposit formerly 
wes worked by the Miller Products Co., Portiand, Ores. 

lewis County. - The Morton deposit appears to be of cormercic l grade, 


Pierce County. - - The Parkland sence 43 of simenetei grade. Occurs | 
resices Inown as the Nay and Etonville deposits have been reported... | 


Skegit County. - The Nooka champ oe eee contains a commercial 
ae ty of aetna tes ; 


" Siamnia et. - Not enough int canes on is availible to evaluate the 
Stevenson deposit in the vicinity of Home Valley, | 


Snohomish County. - Devosits are ‘mow near Florence and Jim Creek. 


Yakima County. - The Gleed, Maple Grove, and Sunnyside deposits have 
been reported. — ‘ 


Tdaho 


Diatomite has beon roported from Owyhee, Comas, Nez Perce, Lewis, Wash- 
ange Gooding, Foyette, Canyon, Idaho, Elmore, and Franklin Counties. ; 


A small amount reportedly has becon shipped from Elmore, Gooding, end 
Idaho Counties for sugar refining... | : 


Canyon County. = The White Earth Products Co. of Caldwell is producing 
from an open pit near White Farth, 
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Montana . 4 Oe | | “2. 0. 


. Deposits of diatomite are mown in ornare: cauatin,, end Broadwater 
Counties. Le | 
Broadwater County. = Two locations 5 miles northwest of Winston and 5 
miles southeast of Townsend have been examined, but they are not deve loped 
enouch for evaluation. 


Feldspar 


The term “feldspar” is applied to a group of silicate minerals thet have 
similar chemical and optical properties. They are aluminum silicates of So-~ 
dium, potassium, and calcium. The sodium and potassium feldsrers are the 
cormeroial varieties, the latter being the more important. Orthoclase ana” ~~ 
microcline are the potassium members and albite the sodium member of the. 
groude Anorthite, the high-calcium member, is not desirable commercila | 
The feldspars seldom occur in commercial quantities as pure end members. “ithe 
potassium feldspars usually are associated intimtely with the sodium member, 
and the sodium feldspar usually is associated with the calcium member, Feld-. 
spars oonstitute about 50 percent of igneous rocks, but virtually all conmer- 
cial production is confined to pegmatites. Recent ly,... rocks such as alaskite, 
granite, aplite, and nepheline syenite, have nee considered potential: sources 
of the minerals A | 

The production of good china coincided with the discovery of the fluxing 
property of feldsmr,. Today virtually all bumedeclay vroducts use feldspar — 
as a basic .raw mterial. About two-thirds of all feldspar produced is used 
in making glass... Another importan} use is for enamels, I+ is used.also as 
a mild abrasive in soaps, washing powders, and in dental porcelains: ’ 


Oregzon 


Feldspar has been reported from Jackson and Hamey Counties. Systemtic 
Drosyectine may ates ecg Snes in eae enets sal ‘Union eae oes 


Jookson Comty. - Foldspar is known in the Gola HLL and Ashland areas. 
It occurs with gold in the Sparks Mine. 


Washington. 


Occurrences of feldspar have? been reported in wee Herey, Okanogan , 
Skagit, Spokane,.San Juan, Chelan, Pend Oroille, and Stevens Gounties.. ‘None 
of the deposits is ae worked. on a. eee vee seale, ave ‘several. oe hone 
defini te promise. _ MM ‘ . 

San Juan County. - ieee on Orcas Island ue eta waite for 
the manufacture of high-grade rorceloin. 

Chelan County, - Goaierencas oat as tho Wonatchee. Inke > Chelan. neat. 
and Winesap deposits have been reported, 
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Ferry County. = The Belcher mine is being investigated. 


Stevens Comty.’ =A granite deposit at Waits Lake may yield a commercial- 
grade product after beneficiation. ‘ 


‘Pend Oreille county. = A deposit known as the Coffin prospect has been — 
reported. 


Spokane Countye = The Mica Pesk and Fish Lake devoetes have not been 
examined thoroughly. 


“Whitman County. - The Bald Butte deposit has commercial possibilities. 


Tdeho ~ 
Reports of feldspar occurrences have ccme from Bonner, Lateh, pene | 
nee»: Valley, Boise, Custer, Fremont, and Cassia Counties. — 


“Tatah and Adams ‘Counties. = Deposits of high-grade eetheeiaes.: have been 
ommined.  Héwever,. very oe deve lopment nag beon done. 


Washington County: zag large deposit of feldspar 4n a stiicn sand has 
ben investigated near Weiser. It may be feasible to process it because of 
the simvlicity of the operetion. 


Moritens. : | 


‘Peldspar occurs in Giesin, Fergus, and Madison Counties. Vast tonnages 
or feldspar oceur ‘in the pemmatites in the westermm part of the- state, but 
freight rates and mrket conditions do not appear to justify dove lomen’s at 
cthis time. 


Fluors ax 


- Fluorspar fs the intustrial-mineral term for the mineral fluorite,’ cal- 
qium fluoride. It is a mineral of great industrial importance, and in times 
of national emergericy many very: necessary minufacturing eo oene ied be 
handicapped without it. os 


About 50 percent of the fluorcnar produced is used in the basic opon« 
hearth process for steel making. It facilitates fusion and the transfer of 
objedtionable Impurities, suéh as sulfur’ and phosphorus, into the sleg and 
also gives fluidity to the tlag, It is ‘used-also to. neko hydrofluoric acid 
and is employea-by the aluminum industry to make synthetic cryolite. The 
glass and enamel industry also uses it. It has other miscellancous uses, 
including a Se fluid (Freon — and a carrier for certain insect! ~ 
cided (Aeréeol). |. _ oe = aes | 

Most of the fluorspr produced in “the Pacific Northwest is obtained as 
a byproduct ‘from .bose-metal and/or preci ous--meta1 operaticns « 
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Oregon 


No commercial occurrences of fluorspar have been reported. There is an 
occurrence on the property of the Green or Gem group, 3 mi les from Wallowa 
Lake ; Wa Llowa County. ; : 


Washington 


Fluorspar has been reported from Chelan, Snohomish, Okanogan, Ferry, and 
Stevens Oounties. _ 


Ferry County. - A small vein near Keller, in the southem rart of the 
county, was operated in 1908. The Western Minerals Co. operated the Mitchem 
mine near Keller and set up a mill in 1945. The mine is under develorment.. 
Some production comes from the Zella M mine as a PYEROMUG Ss boca pro= 
duction is listed from the Amerftcan Flag mine. a 


| Snohomish County. = The Ethel Consolidated Mining Co. is aavauetne 
fluorspar as a byproduct from its copper operation. ; 


Okanogan County. ~ The Ramore Mining Co. and the Apache claim are Prom 
ducing fluorsper as a byproduct of their operations, ee 


Stevens County. - The Frisco Standard mine and the Coyote prospect are © 
producing the mineral as a byproduct, A deposit associated with molybdenite © 
at Phalen Lake probably will be examined in more detail. The Germania mine | 
is producing fluorspar as a byproduct of its tungsten operetion. 


Idaho 


~ 


Occurrences of ere have been reported. from Lemhi, itlisasa ee, Idaho, 
Valley, Shoshone, oink Butte, Camas, ene Owyhee Counties 


Shoshone County. - The Cocur D'Alene acanion Mines, ibs; of Wallace, 
Idaho, produces fluorspar as a byproduct of its lead-silver operations « 


Lemhi County. - The Big lead property neer:- Meyers Cove is under develop- | 


ment « eee oa is abundant in this ia ane Some was produced during World 
War IIe . 


Custer County. - the Pacific mine of the Sune ere Co. sis is ee 
development. . a > : 


Much of the Idaho fluorspar is remote from transportation. 
Mgn tana. 

Fluorspar has been reported from Jefferson,’ Tineeie, Powell, Granite, 
Ravalli, Deer Lodge, Lewis and Clark, Silver Bow, judith: Basin, Chouteau, | 
Mineral and Fergus Counties. ae 


Mineral County. - The Coeur 4 ‘Alene Extension Mines, Inc., , of Wallace, 
Idaho, operated a deposit near Superior. The Riverside Copper Mining Co., - 
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also of Wallace, Idaho, sublet a group of claims in this same area. ‘The 
Superior Fluorspar Corp. is developing a property near Sujerior. 


liberty Countye - The fluorspar associated with 2 silver ore from the 
Malvina claim was investigated by the Bureau of Mines. 


Ravalli County. - The Crystal Mountain prospect, recently investigated 
by the Bureau of Mines, seems to be commercial in grade and extent. 


Gem Materials 


Gen materials or gem Stones are minerals or rocks having svecial phrysical 
properties that make them desirable for personal adornment and decorative pure 
poses, ‘They are divided into precious and semiprecious varieties. With the 
vossible exception pf sapphire, the gem stones found in the Pacific Northwest 
may be classified as semiprecitous, Interest in lapidary techniques as a hobby 
and as a business is steadily increasing, but, in addition to their use in 
jewelry, some gem stones find other uses, such es for watch jewels, as a base 
for ultramrine, in optical equipment, and for mortars, pestles, and balance 
bearings « 


Orefon 


Gem material of some tyne suitable for lapidary cuttine can be found in 
almost any county. ‘The agate and thunder eggs (chalcedony=filled nodules) of 
easter Oregon are widely know. 


Morrow County. - An outstancing deposit of opsl is found at Oval Butte. 


Harney, Baker, Jefferson, and Wasco Counties, - The very popular thunder 
egas are found in abundance. 


linn County. - Know for its petrified wood, especially in the Sweet Home 
ATCA s ; 
Lake County. - Good specimens of sunstone (feldspe 3 have been found in 
the ce Sone part of the county. 


Jackson and Josephine Counties. - Grossularite garmet ‘s found in differ- 
ent colors. The green varlety is sometimes called Oregon jade, 


Icke County. ~ Iridescent obsidian is found at Glass Buttes. 


Washington 


Gem materials are found in Clallam, Skegit, Jefferson, Pierce, Thurston, 
Lewis, Cowlitz, Skamonia, Grays Harbor, Kittitas, Douglas, Grant, Yokima, 
Franklin, Ferry, Kliciitet, Okanogen, Stevens, Pend Oreille, Chelan, King, 
and Lincoln Counties. a a 


Clallam County. - Spherulitic jasper occurs along the west coast of the 
Olympic Peninsula near the mouth of the Quillnayute River. Agate has been 
found on Agate Beach west of Crescent Exy on the Strait of Juan de Fuca. 
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Skagit County. - A ferrous anthophyllite that is somewhat serpentinized 
(has been called nerhrite jade and jadefte) occurs on the James Stephens 
property 5 miles east of Sedro Wooley and is mined by the Northwest Tale & 
Magnestum Co. 


Pierce County. - seuarts orystals with amethys tine a have on found 
on the Siegmund rench, 1 mile east of Clay City. .. 


Thurston-Lewis County area. - Agate and iatesaony occur in the Toro 
coalemining district along the upper Newaukum River. | 


Cowlitz County. - Agate, jasper, and as enty colored evrseten wood occur 
in the area of Silver Take, . : 


Skamania County. ~ Opal ocecurs in the Wind River area. Chalcedony is 
found 4 mtles northwest of Stevenson and amethyst at the aia i Broa pe ot | 
2-1/2 miles northeast of Washougal. 


Kittitas County. - Blue chalcedony is found at Horse Canyon, 1 or 2 miles 
south of Virden. Opalized logs and log fragments are found in the Ginkgo 
Petrified Forest State Park. No collecting is allowed because it is a State 
park. Agate and onyx agate are found in the Redtop-Cle Elum Lake area and at 
Squaw Oreek, 10 miles east of the Yakim River. 


Douglas County. - Fire opal occurs in the Moses Coulee area. 


Grant County. - Opealized wood is found along the sumnit of Saddle Moun- 
tain between Othello and Beverly, a 


Yakima Comty. - Red and mroon jasper occurs in the vicinity of Yakime.. 
Petrified wood is found at Barrel Springs and along the Sumnyside-White Bluffs 
road.. “ é : ie: oe : 


Franklin County. = Agate ocours in the Ringola, formtiom ‘along the 
Columbia River, 16 miles from Pasco. | 


Klickitat County. - Oyalized “Ss is found in ‘the Roose vest AXCRs 


e 


Okanogan County. - Bmilite, used ror Sescehes and fi vebines facings, 
occurs in the Turk Creek area, Green garmet and epidote occur in the Roose- 
velt mine. MTurquotse is found in the Nespelem district, amd quartz erystal 
occurs in the Early Winters Creek ame Toroda Creek areas. 


_ 


Stevens County. «A veinlet of tmiite occurs on the Smoky Bullion 
property. 


Pend Oreille County. - Tmilite is found at Timber inte and ane uve’ 
at the Ries Mining property. 


Iincoln County. - Fire opal ocours near Mondovi. 


- Whitman County. - Past production of. precious opal has been reported from 
a deposit 3 miles east of Whelan Grange. . Smoky quartz is found in a sand pit 
near Calton and amethystine quartz in Ringo’ Hilts west of Ringo Station... 
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Chelan Gounty. - Mexican or. travertine onyx is found on the Davenport 
property. Quartz crystal has been reported at the Crown Point mine. 


Ferry County. ° Amethyst occurs 1) mi Les ies of * Republic. 


Grays Harbor Countys - Agate is found along the ocean iesaae and west 
coast of the Olympic Peninsula. 


Jefferson County.’ = - Quartz crystal occurs ‘dn the Mount Anderson area. 


King Comty. + Quartz crystal is found in the Denny-Creek, Bear Basin, 
Devil's Canyon areas and on the Clipper property. 


Lewis County. =: Agate occurs in Chehalis between Adna and Pe Ell, also 
on the-Turmer farm 4e1/2 miles east of Centralia. Peridot has been reported 
from the Doty area, - 


Ldano 


Gem materials have been found in Iatah, Valley, Cassia, Nez Perce, and 
Adams Counties, as followss 


Latah County - White orels 

Valley Comty - Topaz 

Cassia County - Toraz 

Nez Perce County - Garnet. 

Adams County - Diamonds, wantin and 2ircons. 


Gem materials are found in Park, Granite, Powell, and Fergus Counties. 


Park County. © Moss agate -is found as pebbles along the Yellowstone River 
from Livingston to North Dakota. The agate from this area compares favorably 
with any found in the world, 


Grenite and Powell Counties. - re popes eae Mining Co. of Helene 
hes been reeeine on. one He lena. to recover sa ppt res « : 

wees County. - the Yoo Gulch Mine, 50 ru les er of Lewistown, 
has been closed for many years, but recently the Yogo Sapphire Mining; Coe has 
been orgenized with the intention of reopening the workings. The gem stones 
produced. are blue sapphires. Topaz and gem sapphires have .been found also at 
the West Kendall mine on the west side of North Moccasin Mountain. : 


Reports of sapphire occurrences also come’ from the Rock Creek aroca and 
other areas of the westem part of the State. - | 
' Graphite 


Graphite or. plumbago, black lead, or Idsh, as it is Bometimes.called, is 
a soft, black, hexagonal form o> carbon. It is usually found in foliated 
masses,. disseminated flakes, or earthy limps. 
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Graphite may be separated into three classes; Naturel, manufactured, and 
colloidal. Naturel graphite is subdivided into crystalline and amorphous, 
Crystalline graphite includes flake, lump, chip, and dust. Amorphous graphite 
is a misnomer since all graphite is crystalline, however, the term is used 
commercially for grades in which the individual grains cannot be distinguished. 
Manufactured graphite is the pure crystalline form, and colloidal graphite ts 
mamufactured graphite subdivided until the individual particles approach the 
dimensions of solids in true solution. 

The high melting potnt (3,000° C.) of graphite and its insolubility in 
acid create many uses for it. The oldest use is for making so-called "lead". 
pencils. The softest graphite is finely ground, mixed with clay, and baked; 
the amount of clay and time of baking govern the hardness. The chief uses of 
graphite, listed in the order of their importance, include » foundry facings, 
crucibles, lead pencils, lubricants, paints, dymamo brushos, electrodes, dry 
batteries, glazing powder, and stone polish. “3 


Oregon 


Graphite has been reported from Douglas, Tey and Jackson Counties, 
however, little, if any, development lins bien done, — 


Douglas Comtys -A deposit of impure graphite is known 20 miles east of 
Roseburg. 


Washington mo 


‘Occurrences of graphite have been reported from iene. Skagit, Snohomtsh, 
King, Chelan, Okanogan, Spokane, Lewis and Clark, Pierce, Yakim, Ferry, and 
Stevens Counties « 


Okenogan County. - The American Graphite & Metals Corp, of Yakima i5 oper 
ating a flake-graphite deposit at Omak. A deposit east of Tonasket probably 
will be investigated in more detail. 


Skagit County. - The Fairhaven Graphite Co., near Samish Lake, has a long 
récord of production, Occurrences known as the Cultus tase and the Skagit 
River sepostts heve been reported. 2 


ieee ond Clark Comty, - The Olympic Graphite Co. has reported past 
production. os a 


Chelan County. - The Maverick Peak deposit, 6 miles east of Wenatchee 
Iake, a8 well as the Mason Creek and Wenatchee Take deposits, may have comer- 
cal value. . 


t 


Yekima County. - A deposit has been reported a the Naghes River area west 
of = 4 | 


Other deposits reported includes 
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Ferry County - Renner Lake deposit 
Stevens County = Near the town of Bouncary 
Spokane County - Sheep Mouritain, east of Spokane. 


‘Tdaho 
‘Occurrences of ee have been reported from Leni, Camas, and Blaine 
Counties. 

, Biaine County. - ‘Commercial deposits are known; but, since the prevai ling 
price is 80 low, it is not feasible to mine any but the most favorobly situ- 
ated deposits. The imown Idaho deposits, therefore, have not received ‘mich - 
attention. | 7 


e 


Montana 


oe 


Graphite has been revorted from Beaverhcad and Madison Counties, 


Beaverhead County. - Crystalline graphite of quality equal to that im- 
ported into the United States occurs in commercial quentities in the erea 
southeast of Dillon, ‘The Crystal Grapluiite mine in thts erea is operated by 
Montana Graphite, Inc., of Bozemun, The Graphite mine on the Birds Nest claim 
is less than 1 mile northeast of the Crystal Grephite mine, The Tri-State _ 
Minerals Coe has graphite associated with talc at the Tinber Gulch tale mine 
3 miles southwest of the Crystal Graphite mine. A graphite deposit 15 miles 
southwest of Armstead is in the prospect stage. Occurronces 12 miles west - 
of Dell have been prospected but not proved.. 7 


Gypsum - | , 


Gy, sum is a hydrous calcium sulfate, It is one of the nost-important in- 
dustrial minerals ahd occurs in five varletiess Rock gypsum; gypsite, an im-. 
pure earthy form; alatester, fine-grained end translucent; satin spar, a - 
fibrous form; and selenite, a transparent crystal forn. 


“Its most important industrial property is’ that, after chlcining, elaitie 
of water makes it into plaster of Paris and other quick-setting plasters... 
About 90 percent of the gypsum produced is used for building products - plaster, 
cement, and plaster board. It.is used as a Portland-cement retarder a for 
fillers » paints, crayons; insecticides, and other minor uses. 


Oregon 


Gypsum has been reported from Wheeler, Crook, Grant, | Union, Baker, Hamey, 
Jacksm, and Josephine Counties. 


Baker Coumty. - A deposit at Gypsum, on the divide between the Burnt ae 
Snake Rivers, consists of clear, crystalline gypsum interlaced with chlorite. 
The Pacific Lime & Gypsum Coe operated in the area about 5 miles northeast of 
Huntington. The Acme Cement Plaster Coe of St. Iouis, Moe, was the last 
operator. 
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Crook County. - A deposit of unknown value is 30 miles east of Bend. 
Grant County. - A deposit has been reported in. the John Day areas 
Jackson County. - A deposit has been reported at the Alton or Baron mines . 


Josefhine Countye - Occurrences’ | have been reported in the Galice district 
and at the Alameda mine » 


Washington 


Deposits of gypsum have been reported in wakima, Chelan, Ferry, Okanogan, 
Pierce, Skamania, Stevens , Ldncoln, and Spokane Counties, 


' Okanogen County. - Iaucks Chemical Co. of Seattle ‘ts operating a deposit 
at Poison Lake. ‘The company's product is marketed as Terra Green Gypsum. De- 
posits of gypsite have been reported at lenton Flat and Bitter Lake. 


The Columbia Gypsum Products Co, of Spokane is enlarging its Green-ecres 
plant, 15 miles east of Spokane. Crude gypsum is obtained from its quarry at 
Windmere , Be Ce : ” =% o % Vive Ss 


Zdaho 
Occurrences of gypsum have been reported from Bintes, Bitty Clear Iake, 
lemhi, and Washington Counties 


Washington County, - The Northwest Gypsum Co. has developed a , deposit on 
the Snake River near Weiser. 


Extensive high-grede deposits have been examined in lenhi, Bear Lake ; and 
Washington Counties. These deposits have not. been developed because the low 
price of the crude product limits production to States near concentrations of . 
population. Gypsum for building material usually ts sold on an fe0eb. price 
plus freight from the nearest producing mill; therefore the plant locatim in 
relation to the market is. & very important. factor, | 


Montana 


Gypeun ogeurrences Rave deen reported from Meagher, Jefferson, Madison, 
Beaverhesd, Cascade, Judith Basin, Ellis; Fergus, Park, and Carton Counties. 


" ‘Carbon Comtys - The first gypsum was mined, in. Montana by the Montana 
Plaster Parts Co. at Ate deposft + nf les southeast of Bridger. . 


Fergus County. = The largest producers in the State are the United States | 
Gypsum Co. plant at Heath and the Ideal Cement Co. gypsum and cement plant at 
Hanover, Deposits on the south flank of the South Moccasin ree ee ee in 
the Big. ‘Snoaty Momtains. hear Tewlston are commerciale 2s te 

Other vorkable deposits are known ins oe 
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Cascade ee - North flank cs the little Belt Mountains southeast of 
Great Falls. 


Big Horm County. - West ond east flanks of the Big Hom Mountains south 
of Billings, near Bridger and neer Wyola. 


Beaverhead County. - In the Mountains, 10 miles west of Lima, 
Deer Lodge County. - Near Iimespur, 40 miles east of Butte. 


Meacher County. - A large cs of gypsum recently has been rerorted 
4 miles from lingshires 


Most of these deposits are eas to or within reasonable hauling dis- 
tance of railroads, Several of the deposits are of excellent grade and up to 
lo feet thick. | ee oe -_ 


Iimestoane 


Tdimestone, and marble are used as a fIhx in smelting operations, in the 
manufacture of cement and lime, In suger processing, in rock-wool manufacture, 
as agricultural limestone, in the chemical industry, in glass making, and as a 
dust for rock-dusting coal mines to render them less subject to explosions. 


Some 25 million tons of limestone are utilized ss a flux in neta Llurgicel 
furnaces, particularly these of tron and nonferrous metals. It serves to off-. 
set silica and yield a thin slag and to produce & basic slog that collects the 
impurities serarating from the metal. Metallurgical uses for lime are -increas- 
inge It is used for fumece Fluxes, ore concentratim, Wire drawing, and in .. 
the foundry. re 


Pulvertzed Limestone 18 used widely as ‘a soil: conditioners’ the ‘calcium ? 
in Soils is water-soluble and 1s leached away, making the soils acidic. Agri- 
cultural: limestone corrects this. acidity and also granulates heavy clay. eoret 
prove? plant so _and Pronotes digestion of other betta ies 


The use of aineatsas as a constituent of ‘cement’ 8 ‘Lheated Gndes tie. 
Cement Materials section, | 

The principal markets for raw Umestcne in the Pacifig Northwest are the 
11 eement mi lis, 18 sulfite-mlp mls, and 2 Lime plants ond snc ltera, 


The U. 3. Time Products Coe of Los Angeles, .Calif,, 1s considering build- 
ing a 1.5-mtllion dollar plant at Portland, OB e. Much of: the Limestone will - 
come from deposits on Kosctusko Island, Alaska. 


- Litima tine 48 known in Baker) ¢ Clackamas; Coos ,. " rook, “curry, oa 
Gilliam, Grant, Jackson, Jefferson, Toscrhine, Malheur, Poll, nalloye and 
Wheeler Counties. . ee eee 


2] 
@-. * 
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Paker County. - The most~-important limestone deposit in eastem Oregon is 
that operated by the Oregon Portland Cement Co. at Lime, about 5 miles above 
Huntington on the lower part oP the Bumt River (mentioned under Cement Matert- 
als section). ‘The Chemical lime Co, of Baker has diamond-drilled its property 
on Marble Creek and has indicated reserves in the order of 1,90,000 tons of 
tetaliIurgical-grade limestone. A deposit on Conner Creok is being investigated. 
Good-quality crystalline limestone has been reported in the.Sympter area, Sev- 
eral small occurrences are known in the Table Mountain vicinity, 23 miles 
northwest of Baker, ‘There also are deposits on Sisley Creek, 5 miles from 
Weatherby; at. Nelson, 3 miles south of Durkee; in the Eagle Creek area on the 
soutiwest slope of the Wallown Mountains; and between Washington and Dutch © 
Gulches, 7 miles from Baker. 


- Clackamas County. ay deposit, has been reported 1 mi. Je northvest of 
Mea rquam. | . | 4° 


Coos and Curry Counties. - ‘small ae yield idmestone ‘for local markets, 


Crook County. - Jimestone occurs in the high: ean. of the eneee Moun - 
tains south of Canyon City. : 


Douglas County. - The Roseburg lime Products Co. is producing a Soseeeéent 
CaCO3 agricultural limestone from a deposit near Roseburg. The plant is serving 
farmers within a radius of 150 miles, Iander's quarry, a new deposit 10 miles 
east of Roseburg, is producing agricultural limestone, -The Qien-Hatfield prop- 
erty is under investigation. A deposit known as the Byron Limestone occurs in 
the Riddle area about 1-1/2 miles northeast of Ollala, ‘The Hammersley deposit 
is in the same general area. The Oregon Portland Cement Cqe eee a a 
posit near Umpqua in 1935. .-° ... - : 


Gilliam County. - A small, low-grade deposit near Arlington is ‘maltnbis 
for local agricultural needs. , 
Grant County. - A small acts Suitable for. local use occurs on Jackson 
Creek. | 


e 
-4 


Jackson County. - The ‘American Smelting & Refining Cos owns & aanesit of 
white, crystalline limestone, which outcrops from. the Seattle Bar on the 
Applegate River to beyond Manzanita Creek (a distance of more than a mile), 
Other derosits includes Briner and Ensela limestone near Jackecnys 710i and 
the Hughes, Beeman, and Bristol deposits near. Gold Hill. : 


Jefferson County. - A siliceous marble occurs near the abtesly post office 
(17 miles southeast of Mpdres) 


Joserhine County. = ‘The Horsehead Lime ewes e: Medford has ‘nice over 
the Washington Brick & Iime Co. property at Willamina, It produces tumed. _ 
lime. Limestone from Marble Mountain near Wilderville is being shipped by the 
Limestone Products Coe to Pacific Carbide & Alloys Co., Portland, Oreg. ‘The 
Mick limestone property on Cheney Creek south of Wilderville. is: being explored, 
and a site for a mill is “being investigated. The Jones limestone quarry is — 
being developed. ‘The Birney or Galcium Products Co. deposit is in, the lower 
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Applegate dréa about 25 miles from Grants Pass» “The Holtcn Creek lirestone 
occurs in the Waldo area . mi les south of Kerby.» | 


Malheur county. - cHbeieeeaaes calcite (1cettand. sai) has ‘been’ acca fy, 
veins. in the oo of Dry ga: where 2t empties into the Cwyhee Resorvolre 


‘Pork County.-- The Buell Time preduets Co. » oalen, is producing GZ grtcul- 
tural umestone from its quarry at Buell. ‘The Lime Products Co. is oyereting 
an agricuiturdl limestone deposit at Dallas. ‘The Poly. County Lime Coe, Salem, 
18 quarrythg agriculturel limestone southwest of Dalias. "Some of the output 
will go to yYock-wool-manufecturing plants. _— - BSR ha 

Wallowa County. - The Pacific Carbide & Alloys Co. of Portland is oper- 
ating the ‘Blick Marble quarry at Enterprise, The limestone is shipped to. 
Portland, where it is bummed in the manufacture of calcium carbide. (See 
also uncer Stone section.) Deposits are mow in the Sneke River Canyon, 
Imhahe Canyoty and Wallowa Mountains areas. — 


Wheeler Cainty. ‘~ Idmestone occurs orf Shoofly Creek between Mi tcheLl and 
Redmond and in the area between Antone and Dayville, 


Waahinnton he ee ee ae _ -. = ae 
: Ute stone dotost ts ‘are Ynown Jn Whatdéon, San ee Skngit ;  Snohord sh, 
King, Gmys Hefbor, Pacific, tewis, Chelon, Okenogan, Forry, Stevens, end 
rene Oreilis | Counties. | . a ca ae | 

Whe Geom ‘Gintye ‘the Mitche LI — Time S: of Seattle is opera ting a 
deposit near Maple Falls, Not enough informetion is*availcble for evaluating 
the following occurrences: Hilltop deposit, Sumas Mountain area near North 
Coal Creek, Black Mountain deposit, a derosit southeast of Baker Inke, and a 
devosit 2 miles be low Ruby 


San Juan: County. = The Everett Time Cos of Tacoma is producing from the 
McCraw-Kittinger deposit on Orcas Island. ‘The Roche Iiarbor Idme & Cement Co. 
is operating in the vicinity of Roche Harbor. Ray Ven Moorhem is operating 
a ‘Quarry leased from the Roche Harbor Time-& Cement Coe ih the West Ind area 
of the county.:: The Mpnufacturers Minerals Co. i8 berating on Cliff Island, 
Tho Wilson and Johrison deposits have recently been abandencd by. the Mitchell. 
‘Bay Ime Coe’ The ‘following occurrences have been reported 3 Puck Mountain de-= 
posit on the northeast shore of Orcas Island; Tangdon deposit on Orcas Island; 
Shaw Island; Krumdick; Rulo and purer. deposi ts, on oan Jusn Island; and the 
Henry [fland’ Beposite « : - | 

_ Skagit County. - The Roche Harbor Lime & Cement Co, is.developing the 
Rockrort deposit. The Jackman: Creek and Sank deposits § Bre i a but 
considered : ‘commercial. a. | ; a 


; art 
t 


Snohomdiih: beaint ys -- The ear Lime ‘Co ¢ 4s near the Granite Falls. 
quarry. The Mflicr Lime’ Co. and the Consumers Idme Co. are operating near 
Gold Rar... Time-18 boing supplied to the Portland, OF€g oy. area by the Morcrop 
lime Co. frtm“its deposits near Arlington end Paddock. ‘The Hidalgo Idme & 


4887 oe ea 


Google 


Rock Co. and the Everett Lime & Cement Co. jointly own an wmnamed deposit, 
The Everett Iime & Cement Co. also own the Galbraith deposit 6 miles west of 
Darrington, and the Canyon Creek lodge deposit, which they overated formerly. 
The Je Ae Jack deposit contains large tonnage suitable for the paper and sugar 
industries. Travertine is found at the Darrington detosit, at the Cutoff de- 
posit 9 miles from Hartford, and at the Valley Gem deposit near Arlington. 
Occurrences known as the Twin Lakes, White Horse Mountain, and Marble Peak 
deposits have been rerorted, 

King County. ~- The Guye Peak and Denny Mountain deposits have been 
reported, 


Grays Harbor County. = The Humtulips deposit has béen reported, 


Chelan County. - The Alaska Marble Co. deposit is 10 miles north of lake 
Wenatchee. Bumed lime was produced formerly from raw moterials from the 
South Shore and Deer Potnt deposits, Some production hes come from the arca 
7 miles up creek from Entiat. Occurrences of large reserves of good-rrade. 
material are known along Leake Chelan and at Marble and Rainy Creeks. Occur-~ 
rences known as the Wapato Iake, Martin Peak (northeast of Holden) : ar Buck- 
skin Moimtein deposits have been reported. 


Okanogan County, - limestone from the Lime Creek deposit was used to 
build the old Keller smelter. The following occurrences have been reported; 
Kruger aL Golden, Wilkesville, Havilla, Orient, and the Riverside area. 


Ferry County. - The Doblasue Lime & Mining Co. 18 orereting the Doblasue 
deposit. 


Stevens County. - Peter Janni & Sons is orereting a deposit near North- 
pend. The Northwest Marble Products Co. 18 producing terrazzo chips in the’ — 
Chewelah district. The United States Gypsum Co. is producing lime from a 
deposit near Evens. John Thornson of Colville is develoring the Northport 
limestone along the Columbia River from Kettle Falls to Northport. Some of 
this material wes used asa flux at the old Northport smelter. ‘The Florentine 
Marblo Coe is being supplied: from a deposit at China Bend. The Keystone 
Marble Co, and the Jefferson Marble Mining & Milling Co. formerly operated 
in the area. The Chewelah Eagie Mining Co. is working the Chewelah Eagle 
Mintng Co. is working the Chewelah deposit. The old Dominion limestone from 
Addy to Alladin was formerly worked, Travertine deposits at Bumt Valley 
(7 miles northeast of Chewelah), Black Canyon, and at the Iast Chance Con- 
Bolidated Mining Co. property probably will be examined in: detail. 


Pend Oreille County. - The Ione (Jordan) deposit supplied limestone to 
the Bunker Hill & Sullivan Co. for use as a flux. A deposit at Kogersburg 
is of commercial quality and quantity. Production has been reported from the 
Metaline Falls district. : 


Pacific County. - F. C,. Green is working the Bear River deposit for 
agricultural uses, — 
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Idaho 


‘ Limestone is produced in Pannock, Butte, Boise, Clearwater, Teton, | ond 
Bonner Counties, Deposits, which have not been sexe topes to a large extent, 
occur in Bear Jake end Blaine Counties. ‘ 


eenee County. - Iimestone from this area is shi pped to Sune 


Butte and Teton Counties. - Idmestone produced in these counties is 
shipped to various parts of Idaho and Utah for use in suger refining. 


Boise and Clearwater Counties. - The agriculture and poultry aoe tries 
use most of the production from these countics. 


Yhe Bunker Hill & Sullivan Mining & Concentration Coe, uses limestone 
from Jaques Spur as a flux. 


Montana 


limestone is produced in Lewis and Clark, Carbon, Grant, Deer lodge, 
Cascade, Park, Silver Bow, Bcaverhead, Fergus, Sweet Gruss, end Stillwater 
Countics. 


Lewis ond Clark County. - The most important source of quicklime and 
hydrated line used in Montena is the Elliston Lime Coe, I mile east of 
Elliston. The limestone its obtained from vartous local quarries, The area 
around Yelena has produced buring lime and flux since the earliest dzuys. 


Carbon County. =~ Limestone for suzar refining is obtained from a quarry 
4 miles northeast of Warren. Refineries at Billings, Hardin, and tie 
Monte, and Sheriden, Warland, and Lovel, Wyo., are supplied. 

Grent Comtye - Timestcne mined in the Drummond area is used in sucir 
refining end as a metallurcical flux. Shitments are made to the American 
Crystal Sugar Co., Missoula; the Utah-Idaho Sugar Coe, Chinook ; 3 and the 
Bunker Hill & Sullivan Mining Coe, Kellogg, Idaho. 

Deer J.cdge County. - the concentrating plant end smelter of Anaconda 
Copper Mining Coe; Anaconda, uses a continuous supply cf lime and limestone 
from its quarry on Warm Springs Creek 7 miles west of the mill. 


Cascade County. - Many tons of limestone have been produced 7rcm the 
erea of Albricht. 


Gallatin County. - Production is reported at Trident. 


Jefferson County. -A previously important producer at Limes>ur stopped 
operations recently. 
Other areas that have past production records include: , 
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Park County - At livingston . 
Silver Bow County - At Butte. 
Beaverhead County - Divide and vicinity 


Fergus County. - A travertine deposit in the Lewiston area has been used 
as a local source of limes Other deposits are known near Brooks and Hanovere 


" gtiliwater, Sweet Grass, and Park Counties. - High-erade calcite occurs 
in a belt running through vortions of these counties. iceland spar (optical- 
grade calcite) was produced during World War IT from the Wade property } 
miles southwest of Clyde Park, Park County. Calcite Operators, Inc., and its 
subsidiary, Crystal Cutters, Ince » Supplied the Polaroid Corp. of Cambridge, 
Mass., with the rew mterial for ring-sight fabrication. A total of 5,340 
pounds of acceptable-grade iceland spar was produced; for each pound of ac- 
ceptable material 1,183 pounds was sorted. 


Granite and Lincoln Counties. - Similar high-grade calcite has been re- 
ported from a deposit 7 miles east of Drummond (Granite County) and near 
Eureka (Lincoln County). 


| Lamesian Minerals 


Magnesite, dolomite, esi gtne, and serpentine will be pansiaered under this 
heading, Magnesite is the mineral term for magnesium. carbonate, but common 
use applies it to most of the manufactured products of the mineral. Dolomite 
is the mixed calcilum-magnesium carbonate, olivine os a, mEseeten silicate, and 
Sorrenyine is a hydrous magnesium silicete.. 


Mamnesite is desired chierly as a raw material for magnesium asiteoinds 
and magnesium metal. Its nonmetallic uses call for calcination es the first 
stepe The calcination is carried cut at two different temperetures, depending 
upon application of the resulting oxide. Atl, 200? Cy, it is pumed to caustic 
magnesite, which is used for oxychloride or Sorel coments for stucco or floor- 
ing, as a chemical accelerator in rubber, as molded pipe coverings for insula- 
tion, and for some ceramic uses. Dead-burmed magnesite has been heated to 
1,450° C. and is a dense, weather-stable material used as a refractory or in 
refractory products. The dead-burmed magnesite is a basic refractory and is 
used in contact with basic slags in metallurgical furnaces, for kilns, and 
fcr use with corrosive mterials, Successful develoment of the basic con- 
verter, basic open-hearth, and electric furnaces is partly due to its use, 
Both crude and dead-burned dolomite is used as a refractory for basic open- 
hearth furnaces. Dolomite is used in place of ee foe possible, 
because it is cheaper. 


Olivine is a desirable refractory material to -eenines chromite in steel 
furnaces and to be used above the siag lime in nonferrous furnaces. Olivine 
4s mixed with magnesite to form low-cost fosterite brick. It has been used 
also as a fertilizer ingredient and as a rew material for preparing eae 
chloride and sulfate, 


| Serpentine when fibrous is listed under asbestos. The massive mteriel 
is used as decorative stone, in refractories, as a base for paint, and as a 
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diluent for insecticides. It has been used also experimentally as a source 
of epsom salts and magnesium metal. 


Qrefon 
| Magnesite occurrences have been reported in Josephine County, near 


Holland, and in the Illinois River, Smith River, and Diamond Creek areas of 
Coos CountyYe 


An acceptable rrade of dolomite is known to occur in the Wallowa Moun- 
tains in the Union-Unatilla County area, 


Millions of tons ef serpentine are known in Scat. Raker, Jackson, and 
Josephine Counties. 


Washington 


Marnesite has been reported from Skegit, Snohomish, Kittitas, Chelan, 
Okanogan, Ferry, and Stevens Counties. The largest magesite production in 
the United States comes from Stevens County, Wash. 


Stevens County. - The Northwest Magnesite Co., Pittsburgh, Pa. (jointly 
‘owned by the General Refractory Coe, Inc., and the Harbison-Walker Refractory 
Coe), 18 mining magnesite at the Finch, Ned Marble, and Keystone quarries. 

It also has the Allen and Moss quarries. The calcining plant is near Chewelah. 
This is the largest magnesite operation in the United States, The Woodtury 
deposit was operated curing World War II. ‘The Crosby deposit, Double Eagle 
quarry, Ue 5. Magesite quarry, and the Turk derosit ure eonmerciet but, as yet 
nonproducing eropees tere 


The nickel ledge or silicate-carbonate rock found in snohonl shi; Skegit, 
Chelan, and Kittitas Counties consists of magnesite in a chaleedony and quartz 
matrix. Small amounts of nickel, chrome, and gold are presont also. The 
deposits includes 


Skagit County « Swinomish Bay and Mount Vernon 
Snohomish County - Granite Falls — 

Kittitas County ~= Boulder Creek 

Chelan County - Blewett end Ingals Creek 


Dolomite occurs in Stevens, Ferry, Okanogan, and Lincoln Counties. 

Stevens County. - The Manufacturers Mineral Co. (Minoral Products Co.) of 
Seattle is operating the Valley quarry. Other deposits in the county having 
possible commercial value are near Chewelah, Colville, and Addy, 


‘Chelan County. - The Keegan Mining Co. of Wenatchee is’ producing dolomite, 
fire clay, brick clay, and silica sand at Entiat, pevereiiey and Wenatchee. 


Okanogan County. = The dolomite deposits of the Riverside district are 
in the Columbia and Okanogan Valleys. N.W. L. Brown of Wenatchee is oper- 
ating the Riverside quarry. e 
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Tdincoln County. - Dolomite is reported from the Old Fort area at the 
northern border of the county, about 45 miles west-northwest of Spokane. 


Ferry County. - The deposits show little change of development because 
they are small and discontinuous. 


The magnesite and dolomite of Stevens bE cour be used for molded 
insulation. 3 


Olivine has — reported from Whatcom, Skegit, Lewis, Kittitas, and 
Okanogan Counties. 


Skagit County. - Manganese Procucts, Ince, of Seattle is operating the 
Olivine Hill deposit, on Cypress Island. The olivine is fused with phosnhate 
rock to make fertilizer.. The Reef Point and Strawberry Bay deposits may be 
worked by the same company. Hs. P. Schell, Seattle, has shipped refractory- 
grade olivine east from his Big Slide mine near Sedro Wooley. | . 


Whatcom Countye - A “mountain of olivine ore™ occurs near Bellincham. 
The seorraphic location has prevented anything but preliminary develorment 
to date. The Twin Sisters Mountain deposit hes potential value as a source 
or yefractory material. An eee eee known as the Sumas Mountain deposit 
has been Beroreeds | : : 


‘aSSive sien ine has been reyorted from Whatcom, oan Juan, Skagit, 
Snohom! sh, and Chelan Counties. 


pan Juan County. - large potential sources of serpentine are known on 
Cypress Jslend and at Fidealgo Head. Burrows Island, Allan Island, and Hat 
Island are composed of serrentinized dunite, 


Skagit County. - Dot Island and Saddlebag Islond consist almost entirely 
of dunite. The Burlington deposit, a hill of serpentinizcd greenstone, prob- 
ably will be examined further. The Oso deposit is very large and could be 
mined easily. 


onohomish County. ~ A large area near Dorrington probably has cormercial | 
possibilities. A deposit at Granite Falls contains dark-green to black ser- — 


pentine associated with talc. The Sultan Besin derosit, a serpentinized 
peridotite, has been reported. : 


Chelan County. - A serpentinized peridotite in the Wenatchee Mountain 
area is a potential producer, 


Tdsho 


An occurrence of magnesite has been reported in Cart bou County. No dolo- 
mite, olivine, or serpentine information was found, eed 


Montana 


No commercial deposits of magnesite are known. Springs high in mammesian 
salts are found near Conrad. in Pondera County. | 
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Three deposits of impure dolomite have ‘been eee in Lewis and Clark 
and Big Horn Counties. 


No olivine or serpentine references were found. 
Mice 


Mica is the term applied to a group of silicates, consisting principally 
of potassium, aluminum, and magnesium. MuScovite, phlogopite, lepidolMte, and 
biotite are used commercially. Lepidolite and zinnwa lai te and. roscoelite are 
the sources of lithium and vanadium, respectively. 


An important property of mica is its perfect basal cleavace, which per- 
mits it to be split into thin sheets or films. MuScovite and phlogopite can 
be split into sheets 0.COOl inch thick or less; biotite does not split as 
well. The cleavage, combined with low heat conductivity, high dlelectric 
strength, flexibility, resilience, and toughness, make the light-colored 
micas outstanding electrical insulstors. Muscovite wi. ths tands temperatures 
as high as 550° c. and Egos up to 1,000° C, fon 


Most of the sheet mica produced is for electrical insulation, chiefly in 
condensers, tutes, radio, redar, and television. large sheets go into elec- 
trical heating elements, Films are bonded with shellac into plates and cut 
to desired Shapes « Airplane spark plugs are built of bonded phlogopite, 


Wet-ground mica gives luster to wall pazer and some paints: it is used 
also as a filler in rubber and some plastics. Dry-ground mica is used for 
roofing materials, stucco, rubber-dusting Bowes es and molded electric 
insulation. 


Since the beginning of the electrical age, use of mica in electrical 
equipment and appliances has developed to such an extent that the known 
sources of supply are scarcely equal to the acs 


Oregon 


Mica occurrences have been reported in Douglas and Jackson Counties, but 
they have not been eee 


Washington 


Mica occurrences have been reported in Snohomish, Chelan, Stevens, Spokane, 
Skagit, King, Okanogan, and Pend Oreille Counties,. 


Chelan County. = A lepidolite deposit on the property of the Royal De- 
velopment Co. is under development. Other deposits that have becn reported 
includes | | 


— 


Chelan Falls deposit = Phiogovite sheet. 
Gowan deposit in Winessp Canyon ~ Muscovite sheet. 
Maid River deposit north of Iecavenworth. 
Tumwater deposit 5 miles northwest of Ieavenworth - 
large mass of muscovite schist that is easily disintegrated, 
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Skagit County. - The Skagit Talc Co. has a schist suitable for a roofing 
material. The Alverd deposit protebly will be studied in more detail. 


Snohomish County. - The Barclay Creek deposit may be a scurce of sheet 
micae Some sheets of miscovite measuring more then 8 inches across have been 
found, 


Ferry County. - A mica occurrence known es the Shermen Creek deposit has 
been revorted,. ie ; 


. Spokane Countye - A mica deposit has been reported near Dennison. A suit- 
able product probably can be made by washing the fine mica flakes from a kaolin 
clay in the Freeman mica area, 


Tdaho 


Deposits of mica are imown in Lateh, Icaho, Lewis, Adems, Washington, 
Eoise, Shoshone, and Cassia Counties, . 


latah County. - The Mica Processing & Mining Co. of ‘/eiser is developing 
a mica-beryl pegmatite deposit in the vicinity of Avon. The DeAnza Engineering 
Co., San Francisco, Calif., will produce ground mica from Scrap at the Muscovite 
pegmatite mine's Avon property. 


The commercial-grade deposits in latah, Idaho, and Adams Counties have not 
been developed in prorortion to their possibilities, 


Montana 


Mica has been reported from lincoln, Ravalli, Cascade, and Madison 
Counties. 3 


No extensive deposits of mica are known in the State, . 


Madiso County. - About 10 tons was marketed from the Sappington devosit. 
A small amount was produced from the Dulea and Montana denosits near Virginia 
Citye 


The large granitic and pegmatitic areas of the southwestem part of the 
State may yield commercial deposits if prospected, 


Mineral Wool. 


Mineral wool is an artificial product composed of extremely fine Pibers 
of silicate glass,.. It is widely used for insulation and owes its insulating 
properties to innumerable minute air pockets, which are entrarmed by the fibers 
of wool and prevent the transfer of heat by convection and likewise trap and: 
dissipate sound waves. The term “mineral wool" has been used to include rock 
wool, slag wool, glass wool, glass silk, and silicate cotton. There seems to 
be a tendency to include only slag and rock wool and consider the others under 
another category. The term “rock wool" originally was applied anly to mineral 
wool made from natural rock; it is now includes that made from slag also. 


41887 - 39.- 


Google 


The production of all types of mineral wool is similar in that the molten 
mass is subjected to a blast of steam or compressed air or a tensile and/or 
shearing force that araws it out into fibers. In meking rock or slag wool, 
the pieces of the batch are melted in water-jacketed cupolas. One plant uses 
an electric-induction fumace. 


The major constituents of commercial mineral wool are silica, lime, 
alumina, and magnesium. Rock wool is mede from natural woolrocks and comfos- 
ite woolrocks. These are usually impure carbonate high in silica or silt, 
cherty carbonates, calcareous sandstone or shale, some glacial clays cnd 
gravels. High iron, sulfur, and calcium sulfide are objectionable. 


Slag wool usually is made from irme-blast furnace slag, but copper and 
lead slags are used also. 


The main uses are for home insulation. Minor uses include insulating 
pipes, stoves, refrigerators, boilers, and air-conditioned trains and sound 
insulation. 


Shipments of mineral wool in the Pacific Northwest seem confined to 
Washington. If a suitable market were aveiloble, the slacrs from smelters 
in Idaho and Montana would provide a source of the raw mterial. 


Washington 


‘Cowlitz Comty. - The ‘Canney-Pacific Co. of Monksito, Minne, has & 
$250,000 plant at Longview. The company has two cupolas with an annual 
capacity of 20,000 tons of rock woole A line-silica rock from the vicinity 
of Dellas, Orem, and blast-furmmace slag from the Fontana mill in Utah provide 
the raw mterials. | 


Pierce County. - The Feltrok Insulation Manufacturing Co. has a plant at 
TACOMS « 


The siliceous limestone of the Olympic Peninsula stay would serve 
as a raw mtertal for mineral-wool manufacture. 


Peat 


Peat is an accumulation of partly decomposed vezetable mtter that repre- 
sents the first stage in coal formation. Peat is not coal, although it is 
used as a fuele 


For many years peat has been used in this country for soil improvement. 
Of the total production, approximtely 59 porcent is used for soil improve- 
ment, 32 percent for mixed fertilizers, and 9 percent for other purposes, in- 
cluding litter for poultry yards, turf conditioner for golf greens, and as 
bedding in exveniiguee’ and landscape planting. 


Some European countries use peat for fuel and power, but ample supplies 
of higher-grade fuels in this country eliminate peat as - fuel, However, 2 
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bill has been introduced in the Senate that, if enacted, will authorize the 
United States Department of the Interior survey the possibility of using peat 
and its related byproducts to increase our energy supply, thereby aiding in 
the conservation of our fuel. ‘resources . 


Washington is the mneiaee producer in the Pacific Northwest. _ 


Orerzon 


Peat deposi ti are Iciown in Baker, ‘Coos, Deschutes, Hamey, Klamth, Tane, 
orien and : ‘Washington Counties » 


The number of peat operators in the state are too numerous to list in 
detail. Twenty-six listings were found = 12 in King County, 7 in Snohomish 
County, 2-in Kitsap County, and‘l each in Spokane, Pierce, Clark, Mason, and 
Taree Counties «. 


phos a Rock 


Apatite, the calcium chlorofluorophosthate, is the primery phosphate 
mineral from which all other phosphates are derived. Most of the world pro- 
duction of phosphate for chemicals and fertilizers comes from these secondary 
apatites, called phosphorites. ‘These calcium, magnesium, fron, and aluminun 
phosphates have been formed by the alteratimm of sediments by solutions con- 
taining phosphoric actd.° Both apatite and the phosphorites are known -to the 
trade as phosphate rock, : 


Plant life cannot survive without phosphate. Before the time of man the 
phosphate in all vegetation traveled in a cycle - it went from the soil into 
the plants, and when the plants or fts parts decayed and died, the phos phate 
wetlimed 40: 4he: soil. Where the soil was deficient in phosphate, little - 
vegetation grew. Man has learned to replenish the phcésthate taken by plants 
from the soil. . 


In norma] times about 90 percent of the tie ee rock mizied ts consumed 
by the manufacturers of superphos phe.te and other phosphate fertilizers, The 
remainder 4s used for mking elemental phosphorus, from which phosphate chemt- 
cals are mde. During wartime, elemental phosphorus is used in incendiary’ 
bombs » . 


Superthosphate and triple superphosphate are made by acidulating finely 
ground phosphate rock with sulphuric acid. Most of the phosphate in triple 
superphosphate is converted to orthophosphoric acid, which in turn is used 
to acidulate more phosphate rock. This results in the conversion of almost 
all the tricalcium ‘phosphate to monocalctum phosphate. * 


A New Zealand chemist produced a supertor fertilizer, at lower cost, by 
mixing commercial supermos phe te with serpentine. 


No phosphate-rock deposits have been reported' in Oregon or Washington. 
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Ldaho 


Phosphate-rock deposits in Bear Ike, Caribou, Bannock, Bingham, and 
Bonneville Counties have been estimated to contain as high as 35 percent of 
the total United States phosphate reserves, 


Bear Lake County. - Phosyhate rock from Montpelier and Paris will be used 
by Gates Bros. new plant at Wendell to produce superphosphate. The San Fran- 
cisco Chemical Co., of San Francisco, Calif., did not operate its Waterloo 
mine near Montpelier during 1948, ‘The McIlwee Idaho Phosphate Co., San Diego, 
Calif., is not operating its pronerty at presente The Teton Fhosphate Coe of 
Montpelier is operating in the county. 


Bingham County. - The Simplot Fertilizer Co. of Pocatello is operating 
the Gaymine on the Fort Hall Indian Reservation. ‘The company has obtained a 
Government lease on a strip in Caribou County. Tho phosphate rock will be 
processed at the Salt lake City, Utah, plent. The Union Pacific Reilroad hes 
recently completed a 23-mile spur to connect the Simplot Co. Lhosphate -rock 
pits with the supervhosphate plont and with the new $4, 900,000 Westvaco Chen - 
cal Corp. plant at Pocatello. 


Bannock County. - The Westveco Chemical Division, Food Machinery & Chom - 
cal Corp. has erected the first electric fumace in the Pacific Northwest Tor 
producing elemental phos phorus at Pocatello. 


Caribou County. - The Anaconda Coprer Mining Co. is oyerating its mine 3 
at Conde. « o 


Montena 


| Enormous reserves of phosphate rock occur in the lower mrt of the Phos- 
phoria formation. It is being mined in Powell, Granite, - peeNeENeey) Madison, 
and Silwer Bow Countics. 


Powell County. = The Montana Phosphate Products Co., with offices in 
Garrison, Mont., and Trail, B. C., is the largest producer. All of the pro- 
duction from the Anderson, Gravelly, and Duke mines is exported to Trail. | 
George Relyea of Garrison ships his production to Treil. ‘The Silica Products 
Coe, Ince, of Tacoma, Wash.e, did not operate its mine at Elliston during 1949, 


Granite County. - The Manganese Products Co. of Seattle, Wash. shipped 
from its ieee mine at Hall in the Fhilirsburg district. The Intemational 
Minerals & Chemical Corpe of Chicago, Ill., is developing the Douglas Moun- 
tain mine. Soluble Phcsphates, Iltd., is operating a mine at Mixville, 


Deer Lodge County. - The Anaconda Copper Mining Co. at Anaconda is. ex- 
panding its plant facilities to produce more phoSphoric acid and superphosphate, 


Silver Bow County. - The Victor Chemical Works of Chicago, Ill,, is oper- 
ating a plant at Silver Bow. ‘The Anderson rhosphate Mines, Ince, of Butte is 
deve loping the Melrose mine. 
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 Quertz Crystal 


Quartz (silicon dioxide) is a common rock-forming mineral. However, when 
it occurs in well-defined crystals free of imperfections, it is a strategic 
industrial mineral. The major use for quartz crystal, because of its pieZo- | 
electric properties, is tn the mantifacture of radio osei Lator Plates and tele- 
Phone resonator and filter crystals, It is used also as a semiprecious gem 
Stone. Optical parts for special purpose instruments are made also from quartz 
crystals, Chips and small crystals (less than 100 grams). are called lascas and 
are the raw mterial for fused -quertz products . jo 

The piezoelectric (electric polarity due to pressure) ees oud of quartz 
crystal were a laboratory curiosity before World War TI. At that time, © super- 
sonic dovice for the detection of submarines, using quartz plates, was devel- 
oved for the French Nevy. World War II saw marked improvements. in commnica- 
tion equijmment, and the need for quartz crystal made it a strategic material of 
of prime importance. . oo . 


The most significant develomment ‘in’ the quertz-crystal industry aie 
1949 was the favorable progress in the synthesis of quartz crystals and. other 
piezoelectric crystals and improvement in utilization of available natural. 
crystals 


The only known occurrence of quartz crystal in the Pacific. Northwest suit- 
able for electrical application is the Be Van quartz-crystal deposit jn Lemhi 
County, Idaho. 


Refractories 


‘stieen ees metellurgical processes require refractory motert- 
als for furnace linings that will withstand high temperatures; if the material 
shows signs of fusion below 1,500° C. it is not classed as refrectory. Other ~ 
requirements are that refractories should not react with the materials being . 
melted; they mst be strong enough to withstand the weight and wear of molten 
metal and Slag, they mist resist cracking and spalling under’ tempere ture : 
changos, and they mist have properties that will enable them to be molded 
to any desired shape. Some refractories are used for high-temperaturc puir- 
poses other than furnace linings, such as retorts, electrical applications, 
and ceramics. - | 3 _ : 

F . ‘ gt Ag te As 

The iron and steel, industry uses about half of the refractories made for 
its ‘blast furnaces, steel furnaces, open hearths, and relatcd equipment. Pub- 
lic utilities use them for electrical power and gaa plants, locomotives, in- 
cinerators, and other purposes, Refractory linings are needed for smelting 
and refining metals, in cement and other type kilns, making spark ee and 
many on high-temperature PUYposes « | 


The common refractories may be classified under the’ following group 
headings s Fire va silica, acre — and ee 
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Fire clay. - Any clay that has a pyrometric cone equivalent of 19 (1,515°C.) 
or higher. This type of clay is used'in the manufacture of fire eres and other 
refractories « 


° 


 Stilftca isthe .- The most common forms are quartzite (canister) and 
crushed quartz, which, when bonded with 2 percent lime, yield silica brick, 
an important acid-ref rectory product utilized in many metallurgical proces&eS « 


> High-ealumina refractories, - The sillimnite group of minerals (silliman- 
ite, kyenite, andalus} te, and dumortierite) all convert upon heating to millite 
(me Ltine point, 1,810 Cs) e Mullite is a high-cost but mch-desired refractory, 
especially for touch porcelain bodies used for spark-plug cores, electrical and 
laboratory porcelains, and saggers. Bauxite with a clay binder is fired to a 
high-alumina refractory brick used chiefly for lining open-hearth steel fur- 
neces, High-elumine refrectory bricks: also are made from diaspore and combi - 
nations of Plastic clays « 


Meaenesia refractories. - Dead-bumed mmesite is used as a basic refrac- 
tory for basic slags. in metallurgical furnaces, for kilns, end for use with 
corrosive materials, Dolomite fs preferred Ge cause it is cheaper. Spinel is - 
made artificially by fusing calcined magnesite and alumina in an electric 
PUINEACE ¢ 


Only occurrences of the sPiitvendee, group cf minerals (high-alumina re- 
fractortes) will be cmsidered in this section, because the other mterials . 
have been covered in preceding sections. 


Investigations using domestic sillimanite for mking high refractories 
are being conducted by the Bureau of Mines Electrotechnical verona Norris, 


Tenn e 
Orer a 


rere’ “have ‘been no reports of occurrences of the sillimanite group of 
minerals in Ore Zone, . | 


Washington 


The Sivas group of minerals has been reported from Spokane, Skamania, 
San Juan, Skagit, Chelan, Kittitas, Stevens, and Pend Oreille Counties. 


Stevens County. - Not enough information is available for suastine the | 
Onion Creek deposit. 


I daho 


Occurrences of the sillimanite group of minerals have been es in 
ShOBnenS 7; Iateh, Blaine, and Cassia Counties. | 


Tateh County. - There is an extensive deposit oe a oi 1i4manite-bearing rock 
near Troy. It is amenable to beneficiation by flotation, as determined by 
investigations of the Troy Sillimanite Co. 
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Montana 


' The s4llimani te group of mincrals occurs in Medison, Gallatin, Reaver- 
head, Park, and Granite Counties. 


Madison Countye - The principal deposits of the sillimanite grour of 
minerals are found 13 miles southwest of Ennis. They occur as irregular and 
pockety concentrations in pegmatite and geiss, It is difficult to estimte 
the actual tonnage; large areas are kmown to average 1 to 8 percent, with 
local concentration as high as 50 to GO percent. A Small, high-grede silli- 
manite deposit (50 to 65 percent) occurs on Bear Trap Creek 10 miles southeast 
of Norris. Deposits of kyanite are known also in the Norwogian Gulch area. 


Gallatin County. - There is a deposit 12 miles southwest of Bozeman, 
ranging from low to high grade, associated with corundum. The Gallatin de- 
posit (also called Montana or Fuller deposit) 17 miles southwest of Bozeman 
is variable in grade and was worked for corundum during World War II. The 
Bozeman deposit is 12 miles southwest of Bozeman. 


Beaverhead County. - Sillimanite occurs in a garnet-sillimanite emeiss 
23 miles southeast of Dillon (Timber Gulch). Several sillimanite deposits 
are 9.5 miles southeast of Dillon on Carter Creek. Sillimnite occurs also in 
a biotite-gamet schist on the a a of the @rystal craphite mine 10 miles 
Southeast of Dillon. 


Park County. ~- There is an spietnesteaeeins peematite and a sillimanite- 
andalusite aplite in the Jardine district adjoining Yellowstone Park. 


Granite County. - An andalusite-mica schist and a sillimanite-mica schist 
have been reported in the Philipsburg area. 


Lewis and Clark County. = Kyanite has been reported from the Missourt 
River bars, 16 miles from Helena. The Eldorado, Ruby, and other bars have 
yielded kyanite and tomz. . 


Sand and Gravel 
(Including special sands) 


Sand and gravel are unconsolidated granular materials resulting from the 
natural disintegration of rocks, The two mterials usually occur together, 
variably proportioned and widely distributed. Commercial sand comprises the 
fine, granular material, usually less than 1/h-inch, and pean the 1/k- to 
3- -1/2~inch~diane ter fraction. 


Special sands invariably are high in silica and consist chiefly of quartz 
grains. Their particular uses, in some cases, demand careful greding: Iron 
oxide is removed from a glass sand and a certain amount of clay is desirable 
in a foundry sand, The uses of special sands includes Foundry purposes, 
glass manufacture, filter beds, abrasive purposes, sand blasting, engine sand, 
sand for sheet asphalt, and furnace sand. Most of these special sands are 
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obtained from deposits of unconsolidated materials; some high-silica sands 
are obtained from soft sandstones that disintegrate easily. Quartzite has 
been used, 


Foundry sands, - Siliceous sands that are used to mike forms for casting 
metals. If used for making molds, they are known as molding sands, and if 
used for the cores that form the hollow spaces in the castings, they are 
called core sands. The naturally bonded sands contain enough clsy to act 
as a bond. Synthetic sands, now used extensively, are a mixture of sand with 
fire clay or bentonite.. Core sands may be bonded with oil, pitch, resin, or 
other materials. The term "sharp sand,” as used by foundrymen, refers to 
sand free of any bonding material. 


Glass sand. - The grede can vary with the typo of glass mide. It may 
range from high-silica with very low iron to lower-silica and up to l percent 
iron oxide. All grains must pass a 2O-mesh Screen, and very little should be 
finer than 100-mesh, 7 


Glass making in the Pacific Northwest is confined to container oe 
Some sodium silicate (water glass) is made « 


Filter sand. - Many mnicipalities remove sedinane. suspended matter, and 
bacteria from water by filtering through sand. This use calls for a high- 
silica sand of fairly uniform grain size. 


; Furnace sand, - This type of sand is high in silica end contains a bond=- 
ing material. It is used for lining the sides and bottoms of open-hearth 
steel furnaces, 


The sand and gravel industry ranks very high in the industrial mineral 
economy of the Pacific Northwest. The number of operatims is too numerous 
to mention in detail. (Qly the sources, proved or potential, of the special 
sands will be listed by States. 


Ore fon 


Silica and silica-sand deposits are kmown in Baker, Douglas, Grant, 
Harney, Jackson, Josephine, Lane, Umatilla, and Wheeler Counties. 


Baker County. - Silica is being recovered as a byproduct from a gold- 
Silver operation in the Bald Mountain mine near Sumpter, Extensive deposits 
of vein quartz occur in the county. | 


Grant County. - Deposits of vein quertz are distributed throughout the 
county. 


Harney County. - Vein quartz and large masses of quartz are found in the 
Pueblo Mountains near the Nevada line. Silica sand can be found in dunes 
separating Lakes Hamey and Malheur, 

Jackson County. ~ The Rhyno silica deposit is 3 miles northwest of Wimer,. 
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Josephine County. - The Bristol Silica Co. is producing quartz from the 
Rogue River area to supply its crushing plant at the town of Rouge River. 
The crushed quartz is used for poultry grit and for. metallurgical and other 
svecialized uses. The Harbiso-Walker Co., a large refractories concern, has. 
entered into an arrangement with the Bristol Silica Co. for joint operation 
of the silica quarry. The quarried quartz is to be shipped to San Francisco 
to be used in manufacturing silica brick. The Snyder-Mackie silica deposit 
is 3 milés from Hugo. The product from this operation formerly was shipped 
to Columbia Steel and Electric Steel in Portland, Oreg. A deposit of orbicu- 
lar silica, called oregonite, is found on the Riverside claim in the Illinois. 
River area. 


Iane County. - The Silica Products, Oregon, Ltd., has produced a foundry 
sand from the Eugene area, This was sent to the Portland market. ‘Three de- 
posits. occur in the area between 2-1/2 and 17-1/2 miles east of Eugene. 


Une td La County. - Vast sand dunes occur along the south bank of the 
Columbia River between Riggs and The ve ness 


Washinzton 


Deposits of special sands have been reported in Whatcom, Skagit, Chelan, 
Kittitas, Pierce, Thurston, Grant, Ferry, Stevens, Spokane, Whitman, Mason, 
Grays Harbor, Pacific, King, lewis, Clark, Klickitat,. Okanogan, and. ey eee 
Counties. 


Skagit County. - . Sart Mineral Products Co. (Northwest Crushing Coe) of 
seattle has a high-grade silica deposit 2 miles west of Merritt. It formerly 
produced pulpstone and crushed quartz that was shipped to the Tacoma smelter 
and Northwest Gless Co., Seattic, for use as molding and glass sand, respec- 
tively. The Eversharp Pulp-Burr.Co.e of Tacoma operates a deposit near Rock- — 
porte Re Je Hendric of Portland, Oreg., is developing the Stoner peohenule 
‘The Doris deposit probably will be examined in detail, ‘ 


Spokane County. - The Pacific Silica Co. of Seattle is ; cecmietae silica 
from the Iatshaw (Dennison on Silica Hill) deposit. ‘he Crystal Iine Products 
Coe of Spokane is operating the Mead (Berk) deposit. ‘The McKinley deposit may 
yield a product suitable for a molding or fumrmmace sand, Sand suttable for 
potters’ flint or glass sand possibly can be recovered from deposits in the 
area of Mica and Freeman by washing out the clay. 


King Countye = The Hanmer Binff deposit is being operated by the Smith 
Brose Silica Sand Cog M. Be Cavanaugh MoldingSand Co. of Konnydale is oper- 
ating in the Cedar Mountain area. A deposit at White River was operated 
formerly by the Denny-Rentm Clay and Coal Co. Gladding, McBean & Co. has a 
deposit southwest of Issaquak that has potential value as a molding sand. 
Alcom Bros. 18 producing a mlding sand. Other occurrences that can produce 
@ product suitable for molding sand includes G.H. Wilde deposit, Otter lake 
deposit, and the Brooke deposit. 


Stevens County. - The Manufacturers Mineral Co. (Mineral Products Co.) of 
Seattle is producing silica and molding and blast sand from its Cheweloh pit. 
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Norman Hill of Olympia is developing the Marshall (Lyons Hill) deposit, 9 
miles southwest of Springdale, for possible use as glass, molding, and white 
plaster sand. The Lane Mowmtain deposit has potential value. Occurrences 
known as the Steinmetz, Steep clitt, and Inklers Point deposits have been 
reported. 


Pacific ee - The Nermah River and Fender ere have been reported. 


Grays Harbor County. - The Montesana deposit has produced several car- 
loads of molding sand. .The East and West Aberdeen deposits have potential 
value as foundry and molding sand, respectively. 


Pierce County. = The Steilacoom deposit is being Orerce by the Pioneer 
Sand & Gravel Cos to ‘Produce engine and blasting sand, - 


Chelan County. - Tl. W e Le Brown of Wenetchee is spore tine the Squillchuck 
quarry. The Merritt quarry formerly furmished crushed quartz to the Ohio 
Ferro-Alloys Co. for mnufacture of ferrosilicon. The Burch Mountain deposit 
has been reported. The Stemlit Canyon deposit consists of a high-silica sand- 
stone that could be crushed to yield pure quartz, 


Clark County. ~ The Wilde Co. of Vancouver is producinis a molding sand 
from its deposit in the Salmon Creek ATCO» 


Pend. Cred Lie Countye. - The Scotia quarry is seeted by the Great Northern 
Railroad Co. 


Spokane Countye - The Moran Prairic deposit probably will prove valuable 
because of its. proximi ty to ‘Spokane « 


' Whitman County. - The following deposits. have been reporteds Stratton 
Butte, Steptoe Butte, Iadow Butte, Ringo Hills, and Kamiah Butte. | 


‘Cowlitz Countye - The Owens Illinois Glass Coe Plans to build a container- 
glass plant at Longview. 


: Pierce County. '~ The Phi lade lpht.a’ Quartz Co. of oe uses sand from a 
deposit near Spokane to make sodium silicate. 


King County. - The Northwestern Glass Co. of Seattle uses ground quartz 
in its operation. 


r daho 


Special sands have been reported from enn, Kootenat, Bonewah, Latah, 
Boise, Gon, Temhi, Cassia, Card bou, and Bear lake Countiess » 


Gem County. - J. Re Dewey (Gem Silica Co. ) of Emme tt is gesticide a high- 
grade foundry sand, 


EL 


' Deposits of special sands have been reported from Forgus , Deer TeneSs and 
eaverhead Counties. 
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Beaverhead Camty. - A glass sand assaying 98 percent silica is located 
at Daly's Spr south of Dillon. The very fine size seems to be objectionable 
to consumers e 


Fergus County. = A silica-sand deposit, 3 eae southwest of fit leer, is 
suitable for molding and fowndry uses or in the mamfacture of green or amber 
glass. 


Stone 


For the purposes of this report, dimension stone and crushed stone will 
be included under the heading Stone. 


Dimension stone is the term applied to stone used as blocks or slabs of 
specified sizes and shapes, including cut stone, building stone, ashlar, pav- 
ing blocks, curbing, and flagging. Granite, sandstone, limestone, and marble 
are the principal varieties. These rocks mst have a uniform texture and grain 
size, constant and attractive color, and freedom from nes that may cause 
stain or deterioration. 


Any of the three rock groups - igneous, sedimentary or metamorphic - can 
be the source of crushed stone. ‘The terms "trap rock" and "granite" as used 
in the crushed-stone industry indicate color and texture rather than’ miner- 
elogye ‘The dense, dark, fine-grained rocks, such as basalt, diabase, and 
andesite, are classified as trap rock, and the coarser-grained and light- 
eo lored granites and syenites are classified as granite. Both trap rock and 
granite are igmeous rocks. The largest tonnage of crushed stone cores from 
the sedimentary group represented by limestone and sandstone. Quartzite and 
marble are the most important of the metamorphic groupe — 


Crushed stone finds many uses, among which ares eee ageregate in 
highway construction (road metal), concrete, railroad ballast, and in the 
filter beds of sewage-disposal Plants « 


Certain volcanic rocks - ~ punice, rerlite, ena tuff - are finding increas- 
ing use, mainly in the category of crushed Stone but also as dimension stone. 
Most of the pumice is used as aggregate in precast building blocks, although 
some is used in monolithic pours and for loose fill insulation. Granular 
pumice is used for chicken-coop litter and by florists as a bedding matertal. 
The newest iridustrial application of pumice is its use as a- plaster aggregate, 
which is lighter than sand and stronger than perlite. Uses of perlite includes 
Plaster aggregate, loose fill, insulation, and florists" bedding material. 


The Pacific Stoneware Co., Portland, Oreg., has eed perlite siceciene 
tally as a feldspar substitute in a ceramic glaze for stoneware jars. The 
irom content imparts a faint yellow tint. An advantage would be the need 
for only one firing as compared with two firings when ae a is used, 


The use of volcanic ash- (pai ci te-) coated seeds has been reported re- 
cently. Even the smillest seeds are made large enough to handle separetely 
after being coated, Fertilizers and fungicides can be added, thereby virtually 
insuring germination and growth. 
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Oregon, 
(a) Dimension Stone, 


There are deposits of granite in Baker, rn Josephine, — 
and Wallowe Counties. 


Baker County. = The Northwestern Granite Quarry at Ilaines is producing 
ormnanental granite. 


Jackson County. - The Ashland Granite Quarry (formerly Blair Granite 
Quarry) on Neil Creek, 8 miles south of Ashland, produccd ornamental stone 
that is said to compre with the famous Barre (Vt. ) granite, The Oregon 
Granite Co. has operated a quarry 2 miles north of Jacksonville. The Gold 
Ray Granite Coe formerly ha about 2 miles west = O10 on the Souther 
Pacific Railroad, 


Tosemine ety, - A granite deposit has oe reported in the Grants 
Pass area. 


Union: county. - Deposits have been reported in the vicinity of Elgin and 
la Grande, 


Sandstone deposits are known in Benton, Columbia, Coos, Curry, Douglas, 
aes Jackson, Iincoln, Malheur, aso TH Llamook, and Washington Counties. 


“Benton County. - Sandstome for local use has been quarried in the area 
around Corvallis, Monroe , and further south. 


Columbia County. - A ueposet has been reported from the vicinity of 


Coos and Curry Counties. = Sandstone is abundant in ‘tho Coast Range and 
along the Umpqua, Coos, and Coquille Rivers. Sandstone quarried near Port 
Orford has been shipped to San Francisco. , 

Douglas Coywnty. - Past production has. been reported from the Oakland area. 


Harney County.e - Sandstone occurs in the Silver Iake area. 


Jackson Countye - - The Tyee sandstone has been quarried at Eagle Point, 
Gold Hill, and ers 


“‘Tancoln ee 6 ‘The evinced eal quarry of ee pine 4s at Ptoneer 
on the Yaquina River. The product formerly was shipped to San Francisco. 


Malheur comtys - sands tae occurs near Vale and at The Narrows e 


: Marion County. - A deposi t 2 mi les fron Seteeesca has yielded eeruueneat 
stone, Oregon's contribution to the Washington Monument came from this deposit. 
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Tillamook Countye - Past production has been recorded from a quarry 6 
miles north of Bay City. 


Washington County. - Sandstone from Boose’s quarry, 5 miles south of 
Forest Grove, formerly was used as a building stone. 


A deposit of Mimestone, operated by the Black Marble & Iime Co. of Enter- 
prise, Wallowa County, furmishes a handsome, jet-black stone when cut and 
polished. 


Deposits of volcanic rock, used for building purposes, are mown in 
Baker, Crook, Deschutes, and Marion Counties. 


Baker County. - The Toye Corp. of Portland is experimenting with blocks 
sawed from tuffs in the Baker Area, 


Crook County. oA Pinkish-white rhyolite tuff found near Crocked River 
is being ‘used as a building stone, It has the necessary physical properties 
in addition to its interesting and uttrective appearances 


Deschutes County. - A volcanic tuff in seven colors is being processed 
by the Perma Building Stone Co. of Bend, Oreg. The recently installed rock 
sawmill produces decorative stone for fireplaces, inlays, and patios, as well 
as ornamental stone for building facings. 


Marion County. - The Tuff Stone Co. of Portland is producing sawed blocks 
of volcanic tuff (Ferm Ridge tuff) from a quarry 6 miles southeast of Sublimity. 
The Mount Angel quarry, near the head of the little Abiqua Creek, produced 
building stone from the Ferm Ridge tuff. local bildings and a church in 
Portland were made from the material. The Silver Creek quarry, between Silver 
Creek and Drift Creek southeast of Silverton, producéd from an outcrop of the 
same rock series. ‘The stone was used in construction at the Silver Creek 
Fells Perk. , 


(b) Crushed stone. 


Most of the crushed stone produced tn Oregon comes under the classification 
of volcanic rocks - pumice and perlite, 


Occurrences are mown in Wasco, Clackamas, Umatilla, Deschutes, Douglas, 
Jackson, Lake, Harmey, Klamath, Baker, and Me lheur Counties « 


Deschutes County. - The Central Oregon Pumice Coe of Baker is producing 
aggregate of verious sizes. The Deschutes Comcrete Products Co. is producing 
Pumice at Redmond, Lloyd A. Williamson of Bend has crushing plants at Bend 
and Tumalo. The Pumice Mgineering Co. of Bend is producing block aggregate 
and pmice plaster at its mill. Grimes Pumice Block Coe of Bend is producing 
building block. The Cascade Pumice Co. and the Volcanic Materials Co. are 
producing in the same arec. The B & B Morterless Block Coe of Fendleton is 
making an interlocking block from pumice supplied by the Volcanic Materials 
Coe The Pendleton Pumice Products Co. is using raw material from the same 
company e 
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Wasco County. - Dant & Russell, Gass, of Portland is nroducing Dantore, 
its trade name for expanded perlite» The plont is near the Lady Frances mine 
at Frieda, south of Maupin. Some of the material was bein;: shipped to an ex- 
pansion plant at Grand Renids, Mich. The freizht-rate stricture wes too bur- 
densome, and this operation stopped after about a year, 


Hamey County. - The Hamey Concrete Tile Coe of Bums is producing 
pumi Cé « 


Malheur County. - The Idsaho-Oregon Perlite Co. of Portland is developing 
a perlite property north of the Jordan Valley. ‘The Northwest Development Co. 
of Portland is investigating a perlite deposit near Sheaville, 


Klamath County. - The Ferma-Insulating Co. and the Western Block Co., 
both of lortland, are using pumice from the Chrystallite Aggregate Co. of 
Chernult. Other producers are Boorman Pumice Product; Insulite Pumice Brick 
& Tile Coe; and Klamath Pumice Brick & Tile Co., all of Kiamoth Falls, 


Other pumice-block producers include 3 


Jackson County - Crater Pumice Co., Phoenix 
Jefferson County - Pum-Brick Tile Co.,: Madras 
Josephine County = Pumice Block Plant, Grants Pass 
Merion County - Pumilf{te Concrete Block Co., Salem 


The Bristol Silica Co. is producing crushed granite from the Rogue River 
area of Josephine County. 


Washington 
(a) Dimension stone. 


Granite occurrences are known in Pierce, King, Snohomish, Clark, Chelan, 
Okanogan, Ferry, Pend Oreille, Spokane, Whitman, and Yakima Counties. 


Pierce County. - The Walker Cut Stone Co. is producing pulpstone, build- 
ing stone, and split-face ashlar at its Wilkeson quarry, The Ashford and 
Kopawsin quarries have records of previous production. 


King County. - Patrick O'Hara of North Bend is producing architectural 
and monumental granite from the Denny Creek area, 


Snohomish County. « Hemphill Bros. of Seattle (formerly Hemphill & 
McKillop) is producing gronodiorite from the Halford quarry. A deposit of 
chatoyent feldspar in the vicinity of Darrington has potential value as orna- 
mental stone. The Index granite quarry produces dimension and crushed granite. 


Clark County. - An omamenital stone’ is being produced at the Red Rock 
quarry near Camas, The Camas quarry has produced red basalt for use in the 
construction of a local church. 
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Chelan County. - The Columbia Granite as is preeevene the Menson quarry, 
producing a dark-red greni te »— fe : : 


Okanogan County. - The Columbia Granite Co. operates the patexds Breve ter 
and Methow River quarrics . 


Pend Oreilie County. - The Bennion Colorok Co. of Spokane is eceaielan’: 
flagstone and building stoe. 


Spokane County. - The Empire Granite Co. is producing monumental and 
architectural granite from its quarry near Dishman. Ray Ce Keene & Son of 
Medical Lake is operating the Morris quarry. The little Spokane River quarry 
is producing a granite building stme. The Washingto Monumental & Cut Stone 
Co. is producing a light-gray granite. Former production has been orem 
from the Giles & Peat quarry and the Fairfield Quarry. 


Whitman County. - The Granite Point quarry 16 PEUPREYIAe granite for 
building and heavy msonry. 


Asotin County. - The Grande Ronde quarry produces a Rat esay granodiori te 
suitable for building stone, but inaccessibility of the derosi.t is hampering 
development. 


Yakima County. - A deposit of cleavable andesite suitable for flagstme, 
benches, and other decorative purposes occurs in the Mount Adams area, and a 
cleavable felsite.is found along Clear Creek, . . 


Widespread sandstone deposits occur in San ‘Juan, Clallam, Kitsap, Greys 
Harbor, Pacific, Whatcom, Slmgit, Snohomish, King, Pierce,- Thurston, Lewis, 
Cowlitz, Skamania, Yakima, Kittitas, Chelan, Douglas, Benton, Ferry, Asotin, 
and Whitman Counties. | 


Only the quarries having production ee will be listed here. For a 
more complete listing, see G. M. Valentine's Inventory of Washington Minerals, 
part I, Nonmetallic Minerals | ; 


San Juan County. - The Sucta Island quarries have Ausdiened paving blocks 
for use in Seattle and heavy masonry for the drydoeks of Bremerton. ‘The 
Alnska Barge quarry formerly produced Belgian blocks. ‘The Reid Harbor quarries 
on Stuart Island produce building stone. ; 


Clallam County. - The Port Angeles quarry 2 miles south of the city pro- 
vided mich of the building stone used locally.. 


King County. - Bui lding stone was formerly produced at the Eurake, 
(Cumberland) quarry. - | | | 


Pierce County. - The capitol but ldings a were congtructed from 


stone produced from the Walker weer) quarry. The Fairfax quarry also has 
produced, 


Thurston County. - . Building stone formerly was esiuestie at the Hercthiles 
and Western quarries. ; Le ae thas 
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Yakima County. - Ben Hanson of Independence, Oreg., is producing flag- 
stone from the Sheet Rock quarry in the Mount Adams area, The Yakima quarry 
formerly furmisned butlding stone. 


Kittitas County. - Quarries in the Cle Elim area formerly fumished 
pbuilding stone for local use, ' 


Benton County. = The Prosser quarry supplies stone for local buildings. 


vei County. °. The Wiseman -McGi 111s quarries furnish raterial for local 
mee "= 


Asotin County. - The Clarkston quarry fumishes mterial for local 
building. e > 


Whitman County. - The Hole in the Ground Quarry Co. of St. John is pro- 
ducing flagstone from the Rock Iake area, 


_BPokane County. - J. E. Hause is producing flagstone from the Msh Lake 
aTreae 


Slate occurs in Skagit, Paes Whatcom, Seance, RONEN; ana Pend 
Oreille’ Counties 


Skagit County. - A deposit near Sedro Wooley is used for riprap; explora- 
tion may indicate higher erates 


Snohomi eh ee - The oo on serenite have not been ores 
commercial, as yete 


Ferry County. - Deposits in the Stahley Mountain area are ene cores 
but have ocmmerci al possibilities. 


Stevens pouty: - Slate quarry produces eal for roofing and milling. 
A deposit near Waits Iake has not been examined in detail, 


Pend Oreille County. - Slate from the No Name Take is used for sidewalks 
and decorative purposes. G, B. Deeble operates a quarry 2 miles from Bead 
Lak6 e : 


(b) Crushed stone, 

Crushed stone is produced in Adams, Asotin, Benton, Cholan, Clallan, 
Clark, Columbia, Cowlitz, Douglas, Ferry, Franklin, Garfield, Crant, Grays 
Harbor, Jefferson, King, Kitsap, Kittitas, Lewis, Lincoln, Mason, Okanogan, 


Pacific, Pierce, Skamania, Spokane, Stevens, Thurston, Walla Walla, Whitman, 
ane Yakima Counties, | 


In most instances only tno quarry names will be listed. 


Adams County. - cunningham, Hatton, Elmore, Lind, Hilt, Ritzville, 
Daughters, and Oestreich quarries. 
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Asotin County. - Farrish, Benedict, and Hostettler quarries. 
Benton County. - Reils and Rothrock quarries. 


Chelan County. - The Sampson and Redman quarries are operating, and the 
Entiat quarry is operated by the Great Northern Railroad. ° 


Clallam County. - Shotwell and Slater quarries. 

Clark County. - Yacolt MMarry. 

Columbia County. ~- Hester, Barkley, and Delaney quarrtes. | 
Cowlitz County. - Kalama and Mount Coffin (Star Sand & Gravel) quarries. 
Douglas County. ~ Hollingshead, Case, and Wagoner quarries. 

Ferry County. - Remblic and Devil's Elbow Quarries 

Franklin County. - Mesa, Kimey, and Anderson quarries. 


Garfield County. ~ Knettle, Cyrus, Alpowa Hill, Olithant, Bartlow, and 
Pomeroy quarries, | 


Grant County. - Ephrata and Wilson Creek quarries, 


Grays Harbor, - Ar¢tic, Newskat (Quigg Bros. Construction Co.), and 
Hoquiam quarries, 


Jefferson County. - Mats Mats quarry (Generel Construction Co.). 


King County. - Riverton (Puget Sound Bridge & Dredging Co), Black River, 
Baring (Hemphill Bros., Ince), Mud Mountain, landsture, Eureka, and Snoque Imie 
quarries. : 


*» 


Kitsap County. - Charleston (Independent Asphalt Paving Co.), Wilson, 
Olsen, Reynolds, and Waterman quarries. 


Kittitas County. - Regan, Dubinsky,‘ Coorer, Adams, and Burcham quarries. 


Lewis County. - Dean, Eveline, Sliwa, Coleman, Mullaney, Bunker, Meshill, 
Doty, Alpha, and Weyerhaeuser QUaTTLCS » : 


Lincoln County. - Bonthins, McDade, Miller, Rothrock, Brown, Rockstool, 
Wilson, Jurgenson, Lauritzen, Aln, Mangis, Gale, Gerb, Kramer, and Febles 
quarries . 

Mason County. - Tuff quarry. ' 

Okanogen County. - Wanconda, QUarT ye 


Pacific County. - Iane Creek, pianase Creek, Naselle River, Pluvius NaLlpeq, 
Falls Creek, Half Moon Creek, Johnson, and North Wi Lapa River quarties, 
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Pierce County. - Mashell River (Strong & McDonald) and Orting quarries. 
Skamania. - Stevenson, Dietderick, Cooks, and Underwood quarries. 


Snohomish County. - Index and Soderberg (Menufacturers Mineral Co. 
[Mineral Products Corp.| ls 


Spokane County. - Dishman (Empire Granite Co.) Weinandy, Dorsey, Fieser, 
Harris, Roberts, Wallace, Conrad, Mica, Green, Hansen, Bartlett, Mount Spokane, 
and Elk quarries. 


Stevens County. - Springdale, Collins, Jeanneret, Rose, and China Bend 
quarries « 


Thurston Coumty. - Columbia and Webber quarries. 


Walla Walla County. - Gummings, Lambdin, Moore, Davis, Dodd, and Mills 
quarries » | 


Whitman County. - Dahm, Collins, Jones, Druffel, Henderson, Sage, Bishop, 
Staley, Glaspy, Scholtz, Sanders, McNeilly, Chestnut, Coching, Palouse, 
Thompson, Greenwalt, Duffield Creek, Turnblow, Weltman, Gerficld, Oaksdale, 
Fish, and Murphy quarries. 


Yakima County. - Union Gap, Ruddle, Zirkle, and Dog lake quarries. 


Purtice deposits are known in Chelan, Okanogan, Snohont.sh, Yakima, 
Skamania, Lewis, Douglas, and Grant counties. ; 


Chelan County. - The B & K mine, Everett, is producing pumice in the 
Entiat district. Joe Scholze of Leavenworth is operating a devosit in the 
Chiwawa district. Ame Sorlie of Lakeside is operating in the Twenty-five 
Mile Creek area. Patty, Curtis, and W. Asher are also producing from the 
Entiat district. George Goman of Winesap is operating the Goman pit. Clarence 
Bumey of Everett is operating the P & B mine (C & B pit). ‘the Heller pit is 
operated by George Heller. C.4A. Harris of Ardenvoir 18 operating the Harris 
pite Jack Smart is operating his pit at Brief. W, Nichol of Entiat is oper- 
ating the Nichol pit. Other producers include Patty Bros., Asher & Fouts, Big 
Six Pumice Mining Co., Butler Bros., L. A. Bortz, and Clifford Griffith. 


Douglas Countye - The Moses Coulee Pumice Co. of Wilson Creek i8 produc- 
ing pumice in the Moses Coulee area, Cleo Hicks of Bridgeport is operating 
the Hicks pit. 


* Grent County. - The Hy-dry Insulation & Supply Co. is operating the Adrian 
deposit. 


King County. - The Northwest Haydite Co. of Seattle is currently develop- 
ing a pumice property near Woodinville. 


Lewis County. - John Gaines and P. F. Hunt of Winlock are producing pumice 
from the Rundle area. The Rainier Pumice Co. of Auburn is producing from its 
Popcorn pit. ‘The Insulrock Products Co. (Layrite Concrete Products) of Seattle 
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is operating in the same vicinity. The Western Sales & Manufacturing Co. of 
Seattle is operating in the Randle-Kosmas area. 


Okanogan County. - Mutual Industries, Ltd., of Tacoma is operating the 
Droughton pite | ! 


Snohomish County. - The Unit Coe, Inc., of Seattle is producing from the 
Darrington pit. 


Yakima County. - The White Diamond Pumice mone Co. of Sunnyside is 
operating the Zillah pit. 


Pumictte occurrences are known in Skagit, Lewis, Chelan, Kittitas, Yakima, 
Grant, Benton, Franklin, Walla Walla, Columbia, CarfieNd, Asotin, Whitman, ond 
Spokane Counties. 


Asotin panies & - Pumicite from the Dry Gulch deposit is used as pul 1aing 
material in the Hever ee Qreae 


Spokane ae Bui laine Bapettes) Inc., uses material from the Mead 
deposit for dusting brick molds. Frank Stanger is producing at Mead. 


Skagit ‘County. - The Rainier Pumice Co. of Auburm is producing from its 
pumicite plt in the vicinity of Marblemount. — 


Chelan County. - Many undeveloped deposits occur in this coumty. 
Grant County. - A commercial deposit occurs 4 miles southeast of Beverly. 


‘ 


Yakima County. - Deposits occur jin the northem jyart of the cowumty and in 
the Yakima Valley between Sunnyside and Granger. 


Benton County. - A deposit is known within the wseeetwa area of the 
Hanford Engineering Works. 


Snohomish County. - Whitechuck, Inc., is producing-pumicite from the 
Darlington district. 


Perlite occurs .in Chelan, Klickitat, Pierce, ‘Benton, Skamania, Yakima, 
King and Clark Counties, 


Chelan County. - The Dry Gulch, Rooster Comb, a Crum Canyon deposits 
probably will be examined further. 


Klickitat County. - A deposit of potential value occurs in = Yakima 
Indian Reservation 1-1/2 miles north of Indien Rock. 


Pierce County - An occurrence, 10 miles east of Enumclaw and others at 
Cyclone Creek, Cliff, Divide, and Milky Creek have been rerorted,. 


Benton County. - A deposit et Prosser is being investigated, 
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Skamania County. - An occurrence is reported at Gillott. 


Yakima County. - The Feterson deposit is near the headweters of the 
Klickitat River in the westem yart of the county. 


Clark County. - A deposit is known near Crawford 20 miles northeast of 
Vancouver e 


Idaho 

(2) Dimension stone. 

Feldspathic, arkosic, and tuffaceous rock deposits suitable for building 
purposes are known in Ada, Bear Lake, Cassia, Nez Perce, Butte, Valley, Lemhi, 
and Bonneville Counties. 

Ada, Bear lake, and Cassia Counties, = Sandstone deposits of fine quality 
for building stone are found in these counties. The stone was used for the 
State capitol and other large buildings in the State. The Boise Stome Co. 
has a large operation in Ada County. 


Nez Perce County. = Marble and basalt suitable for building mrvoses have 
been produced. A church in Lewiston wos made of the basalt rock. 


Butte and Cassia Counties, = Marble has been exploited in the former 
county and is reported in the latter. A tremolite-limestmo suitable for 
building is found in southem Cassia County. 


Bonneville Countye ~ A business building in Idaho Falls was built of 
basalt fran the county. 


Lemhi County. - A pink granite, found along the Middle Fork of the Salmon 
River, is striking in appearance but unfortunately is remte from 
transportation. 

(b) Crushed stone. 


Pumice or perlite has been reported in Owyhee, Butte, Madison, Power, 
Blaine, and Cassia Counties. No production data were found, 


Montane 
(a) Dimension stme,. 


Deposits of stone suitable for building purposes are known, in Park, 
Broadwater, Fergus, Madison, and Big Horn Counties, 


Park County. - The outstanding deposit of building stone in the State 
4s near Gardiner. The Northwest Improvement Co. has quarried a beautiful 
travertine that has been used in many perts of the country for interior trim. 
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Broadwater County. - The Vermont Marble Co. 18 operating the Black and 
Gold marble quarry near Radersberg. 


.Fergus County. ~ A resistant sandstone thet is easy to cut is found a 
short distance east of Lewiston. Marble found in the Bitton Butte and Marble 
Mountein area near Iewistom is suitable for monumentel or architectural stme. 


Madison Comty. - The Montana nyx Co. of Butte has.a deposit of banded 
Montana onyx in the Stillweter district. 


Big Horn County. - Small production, of building stone for local use comes 
from the Amsden form#tion in the Big Horm Mountains southwest of Hardin. 


(bv) Crushed stone, 


To date, true pumice has not been found in the State. Pumicite, however, 
occurs in many counties. Extensive Beate are known in Gellatin, Medion, 
and Rosebud Counties « 


The grede usually is not high ease for abrasive purposes tut could 
possibly be used for lightweight aggregate. 


Rosebud County. - A deposit of fairly pure Ppumicite occurs 9 miles south- 
east of pa 


Tale 


‘Tale is a hydrous magnesian silicate and the softest of all minerals. The 
pure, soft mineral in trade is called talc, but the term is used also to in- 
clude steatite, a missive, compact variety, and soapstone, which consists es- 
sentially of tale but includes other minerals. Pyrophyllite is included 
sometimes improperly with talc because it is used for some of the same 
PUYPOSESE « 


The softness, flakiness, and stability of talc make it a desirable sub- 
stance for many uses, among which ares As an extender in paint and as a pig- 
ment’ in cold-water paint; in ceremics ground talc is used to mnufacture wall 
tile, electrical porcelain, dinnerware, artwore, and high-frequency insula- 
tion; in cosmetics only the finest grades of talc are used for toilet powders, 
lotions, and face creams, Ground steatite-grade tale is being used as synthe- 
tic lava tale to supplement and replace naturel block talc, which is limited 
in occurrence and costly to mine and mchine. Other uses includes Roofing, 
Peper, rubber, textiles, insecticides, as a lubricant in center n greases, in 
stove and auto moseehea) » and in floor WAX e 


Oregon 


Tle deposits have been reported. in Douglas, arent: gochett and Josephine 
Counties . 


Douglas County. - Talc deposits are known 1.5 miles south of Canyonville, 
on Starveout Creek; I2 miles east of Azalea, near Tiller; 2 miles southeast of 
Milo; and on the Umpqua River asa of Canyonvi Lie « 
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Weshing b on 


: Talc has been reported from Skagit, Chelan, Okanogan, Heres res 
Lincoln, and Benton Counties. 


Skegit County. - The Skagit Tale Products Co. of Sedro Wooley is oper- 
ating a deposit near Marblemount. It is a soapstone devosit with some inter- 
mixed high-grade talc. It is ground for use an an insecticide base and cut 
into dimension blocks for carving. Ccrtain rarts of the cdevosit yield material 
usable for steatite and lava purfoses. A deposit at Alvard, recently overated 
by the Skagit Talc Products Coe, 18 being leased by the Skagit Talc Products, 
Ince The Skagit Puget Sod Talc Co. has the McMyrl-Wilson deposit under 
development. The deposit formerly supplied dimension soapstone for laboratory 
US6 6 


Dad's Girl claim is being investigated by the same company. The North- 
west Tole & Magmesium Coe iS operating a dorposit at Clear Inke. The high-grade 
talc is ground for agricultural purposes and as an insecticide diluent. The 
Londonderry Mines, Inc., recently has marketed a good grace of soapstone. 

The Wilson talc mine of Wenatchee is producing tale and soapstone from its 
deposit in the Skagit River areae 


Chelan County. - Deposits that probably will be eased include 3 
Williams Creek, Entiat, Tumwater Canyon, Roaring Creek, and Lockwood, and Cole. 


ITincoln Countye = Talc from the Mondovi deposit formerly was ground and 
sent to paper mills. ‘The Travis Farm deposit has not boen examined in detail, 


Ferry County. - An occurrence known as the Republic deposit has been 
reported, 


Montana 


Tale has been reported in Medison, Gallatin, Beaverhead, and Lewis and 
Clark Counties. 


Bec verhead County. - sieeeeits east of Dillons ‘The meses production 
comes from the area of Axes Creek, 11 miles southeast of Dillon. the Tri- 
State Minerals Co. of Ios Angeles, Calif., is operating the Smif th-Dillon 
talc mine, an open-pit steatite deposit. Deposits at Carters Creek (Keystone 
mine) and Timber Gulch (Cresoent mine) are being developed. 


Madison Genity: - Devosits south of Enniss ‘The ents Tale Mines ‘prope 
erty is up Johnny Gulch, 20 miles south of Ennis. Large quantities are imown, 
but the long haul and rather low grade have restricted operations. During 
World War II, 30 to 40 carloads was shipped for ceramic, laya, and cosmetic 
uses, Small. deposits are known also north of Virginia City up Grandi te Creek 
and southwest of Virginia City on Idaho Creek. 


Tewis and Clark County. -- Deposits south of Helena’ A small deposit 
south of the Helena city limits has been mined out. | 
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The volume of easily available talc in Montana gives promise of a moder- 
ate permanent industry. 


Yoru! cult te 


Vornt culite, a Batis ‘silicate of magnesium, en, and aluminum, is an 
alteration product of biotite and rhlogopite mica, The minercl has some of 
the properties of the micas in that it has perfect basal cleavage and splits 
readily into thin laminae, which are soft and pliable but inelastic. When 
heated it exfoliates by expanding at right angles to the ‘cleavage into long, 
wormlike pieces (the name is from tho Iatin vermiculari - to breed worms). 
The expansion 1s thought to be caused by the cmtained water ‘being converted 
to steam. Conmercially prepared mterial increasos 8 to 12 t&mes in bulk 
volume, but individual flakes may expend more than this. ‘There is virtually 
no uso for the unexpanded mterial. It is shippod, however, in this form be- 
cause the expanded mterial varies in weight from Lif to 10 pounds per cubic 
foote In this way it can be shipped in concentrated form close to the market 
and then oxpanded., a | | 

The characteristics of expanded ‘vermiculite that make it commercially 
usoful ares Its thormal insulating qualitics, lightweight, fireproofness, 
and granular form, ‘The larger grenulos are used for loose fill insulation 
for hones, industrial structures, farm buildings, cold storage, refrigeration, 
high-temperature refractory surfaces, and all types of high-temperature and 
low-temperature industrial equirmont > The medium-size cronules are graded - 
to mke aggregate for insulating concrete and plaster, It is also used in 
horticultural work, where its properties of holding air and water make it 
useful for root devo lopmont and for starting seed and cuttings. It is also : 
used as an additive for conditioning soll, ‘The Division of Industrial Research, 
Washington State College, at Pullman, is SonGHINe mesonten on the use oF 
varLous minors 1s as soil conditioners, 


Montana is the leading producer of yorm cull te in the country and the 
only producer in the Pacific Northwest. : 


Montana 
Vermiculite doposits occur in IincolIn, Hill, Ravalli, and Madison Counties. 


Ifncoln County. - The Zonolite Co. of Chicago, Ill,, the ldrgest producer, 
is oporating at Libby. (The Vermiculite-Northwest, Inc., of Spokane uses raw 
material from libby and, after processing at Port and, Orege, and Spokane, 
Wash.e, mrkets Zonolite "and Terra-Lite for insulation. A simtlor plant {s 
operated at Id bby during the rush periods o) 


Ravelli County. - The Vermiculite Corfe of ination: Minneapolis, “Minn., 
has an operation at Hamilton. The Girds Creek Vermiculite Products Co. of 
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of Pony is being developed, 


Madison Coty. - The Gilliam mine in the Pony mining district is’ in- standby 
condition, Plans are being formated to build an expansion plant at Cardwell. 


Hill County. - A deposit in the Bear Pew Mountains east of Big Sandy, 
probably will be examined further, 
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